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AVICENNA AND ARABIAN MEDICINE. 


\. CHaTarD, M. D., 
Instruc for in Medicine a Johns Hopkins l niversity, 


een quite universities during some ars amounted to over f ity n 


7 


In considering the life of Avicenna, who has 
worthily given the Arabian title of * the Prince of Physi- of dollars, a very large sum 


} 
el 


that period. At Bagdad 


cians ” (el Sheik el Reis), it would certainly not be amiss to were often 6000 teachers and students from all parts of 


enter a little upon the interesting history of that period, and world. In Spain the cities of Cordova, Toledo, Seville and 
so place ourselves thoroughly in the times when Avicenna Murcia possessed great libraries and academ) 


lived and taught. famous university of Cor ‘tenth century 
250.000 volumes 


The Arabic period in medicine may be embraced between ibrary of about 2 
the years 640 to 1400 A. D.; for about a century previous to The Arabic education of the time was not at all lim 

the beginning of this, medical science had been slowly degen- embraced most of the faculties, so that physicians were often 
erating from the wonderful times of Galen and the other cele- mathematicians, deep philosophers, jurists, theologians and 
brated Greek physicians. The nations of the earth were much natural scientists. ‘The close intercourse in commerce with 
upset by war and internal troubles, the Roman Empire had the Grecians and the presence of many of their doctors among 
been gradually decaying, so with the impetus following the the early Arabians, paved the way for the foundation of 
foundation of the strong Eastern Empire under the famous Greco-Arabian medicine, based on principles and theories 
Haroun al Raschid, the Arabians, as well as the Persians, of Hippocrates, but especially of Galen: these, however, were 
Syrians, Christians and Jews all took prominent parts in an not the only influences, as Indian medical views as well as 
active regeneration of the arts and sciences. The great in- those of the earlier Asiatic people and Egyptians, together 
terest, firm support, protection, fostering care and enrichment, with some astrology and alchemy, all entered into the make-up 
given r\ the Moslem rulers to either foreign or domestic of Arabian medical thought. 

celebrities, contributed greatly to this advancement. As a rule the medical branches were subsidiary to the study 


Many Grecian and other nationalities flocked to the Eastern »f theology, philosophy, mathematics, physics, astronomy, and 
cities, or to Spain, where the Moors were already shedding were not taught separately: “ Practical anatomy was ex- 
light on the learning of the West. The great universities, at cluded utterly by religious belief, and midwifery and gynz 
Bagdad, Bokhara, Damascus, Alexandria, and other places cology were then (as almost universally in the East to-day) 
were founded, and the annual budget allowed to the many forbidden to men. The practice of operative surgery, too, was 
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( inwort fs) } an of honor, and was permitted 

e despised thotomists and persons of the lowel 

Iss Qperations performed by the hands, such as eneset 

I me cision oO irteries wel sultavl Ol 

ins assistants onl 
|’ i} observation was ttle « ite ough ere Was 
ry cal instruc n Rhazes says ousalid: Physicians 
) ! l 1 tThousane ears ve Leal n t mprove 
nel ( cine e who reads thelr wi nvs with assidult 
mynd retlection disce rs in a short fe more than if he should 
run after the sick a thousand years”; vet later he confesses 
ading does not make the phvsician, but a eriti 
al j vel in the application of known truths to special 
cases 

St ents after a medical course passed through speelal ex 


aminations before a board before getting their diplomas. The 


teachers as a rule were well paid, some receiving over 200 dol- 
lars a month: this was most important as the medical fees of 
those days were small, except among the most famous men. 
gi i ( owing schedule of tees is rather mteresting: 


\. The poor must be treated gratuitously 

B. The physician must visit his patient at least twice each 
lay, and if requested by the latter, once also at might. 
For this he received for everv day of treatment: 


(a) In the city or at his residence—half a tarenus—=$0.14. 


(b) Away from his residence, when 


(1) The patient paid his travelling expenses—>3 tare- 

n1 SOLS. 
(2) The doetor paid his travelling expenses—4 tare- 

n SLL. 
The fee was usually stipulated in advance or during the 
course of the disease, as one writer says: “ make it high (the 
fee) as, after recover recolleetion of the services rendered 


declines rapid 
In the tenth century there were in Bagdad as many as 860 
physicians, the compounding of whose remedies Was most in- 


teresting, as almost universally in those davs the doctrine of 


geometrical proportions and musical harmony were emploved, 
‘ 
Cardamon is warm '%° cold '%° moist 1° dry 
Sugar ** 2 ] ] 2 
Indigo « l ] 
Emblica « 1 “8 wd “ Q 
Sum‘ 4% ‘i $i, rr 3 i 6 
As the warm and the cold are equal and the drv twice as much 
as nos e above rescription vives us a compo ind dry 
In ( ‘ST evTet 
\s regards the hospitals of those times, among the most 
WnOuUs Was la a Cairo, as it had wT naie and Tematle 
nurses, special wards for wounds, diseases of the eve. diar 
, | na fer . t nl ‘2 | 
ceal diseases, and fevers Is ward beme cooled by foun 
tains), a ward for women, one for convalescents. and many 
mher rooms 
(mong the most noted of the Arabian phvsicians were 
Rhazes (850 to 923), famous for his Liber Continens, with 
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Its Wonhdertlu description of sinail-pox and measties, Ah 
Abbas, who flourished about the same time, and said so aptly 
that “the physician should control the accuracy of the yi 
tures of disease found in books, by lis own eareful bedside 
observations.” Albucases (936 to 1013). a Spanish Arabian 


mhvsician: Avenzoar (1115 to 1162): and Averrées (1166 t 
I ) 


L198) his pupil, whose book we have here to-night Written as 


a compendium of Avicenna’s celebrated * Canticum.” 


The most famous of all these and one whose name and fame 


ived longer, was Avicenna (the Latinized contraction of his 
\rabie name, Abu Ali el Hosein, Ibu Abdallah Ibn Sina), 


who was born A. D. 980 at Afschena, a hamiet in the district 


of Bokhara: his mother being a native of the place, but his 
father a Persian official, who was able to give him full freedom 


n his education. He showed such wonderful progress in his 


work that he is said to have mastered the whole Koran at the 
age of ten years. After studying various branches of the day, 
as grammar, dialectics, astronomy and geometry, he learned 
Indian figures from a travelling merchant, and soon mastered 
more than his teachers: he spent some time at Aristotelian 
philosophy, and finally studied medicine at Bagdad, where at 
the age of 16 he qualified to teach and practice medicine. 

His first appointment was that of physician to the Emir, 
whom he cured of a serious sickness and was rewarded by 
access to the Roval Library, which he found of great help. 
(mone his earliest works was the Collectio, or a short svnop- 
sis of general knowledge. Having lost his father at the age of 


22 Avicenna began some vears ol wandering about the various 
towns, living under the patronage of the different Emirs, 
practicing his art, working on his various beoks, and be- 
evinning his famous * Canon.” Finally he settled at Ha- 
nadau, where for medical services to the Emir he was made 
Vizier. Later, however, he was banished, but restored again 
to power, after a period of seclusion, which was a most profit- 
able time for his writings and studies. 

During the last ten vears of his life he lived at Ispahan, 
continuing his work but at the same time leading a life of 
ereat excesses. Gradually his once robust constitution was so 
undermined that he was seized with his fatal illness (a colic) 
while on the way to Hamadau with the Emir’s army. Find- 


gaining ground he resigned himself to death, 


Inv the disease 
and in his remorse, freed his slaves, gave his wealth to the 
poor, and listened to the reading of the Koran. He died in 
June, A. D. 1037, in his 58th vear, and was buried at Hama- 


dau, where, according to M. Schlimmer (Leelere Vol. I.) the 


tomb still exists, but has fallen to ruins. 
\mong the most important works of Avicenna is the Canon, 
an early edition of which was published in Padua in 1476, 


but the most complete one in Rome in 1595, this latter im 
Arabic. Many other editions followed even as late as 1653. 
This famous work was the text-book for most of the nations 
for many centuries, and in fact up to 1650 it was still used in 
the universities of Louvain and Montpellier. This may be 
noted in the following schedule of studies from the medical! 
curriculum of the University of Leipsic, about the fifteenth 


century, according to Haeser ( Baas). 
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~atpesensemntonton 
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JUNE, 
Hour Ist Year. 2d Year. kd Your. 
ager st Canon of The “Ars Parva’’ rhe Aphorisms of 
nna with of Galen with the Hippocrates with the 
planation of exposition of Tor commentaries of Ga 
»b of Forti rigiano. len and Jacobus. 
} *k No. 0 of Ist fen. 4th book ith fen. Ist book 
izes with the ff the Canon of of the Canon of Avi 
sitionof Ar Avicenna. ‘enna with the com 
nus mentaries of Dinus de 
Garbo, or Hygo 
p. m rhe «« Doctores”’ read some work aloud in the semester, as 
t} ‘Prognosticon of Hippocrates 
( m was divided 
nto ( vurts: selence mn 
veneri teria medica, spe 
es, common diseases 
) ferent regions and 
eans, a lastly a general 
irmacopeia. We may in 
woking ve thoroughly into 
S struck not only 
ih il de range of the 
ork, t the practical im- 
wrtance of many of the 
hings found therein, and 
eir application to modern 
as. In etiology and patho- 


venesis »} disease air and 
ate! re considered to be im- 


wrtant factors: he says “ the 


ody to be ina healthy state 
st ve the heart warm, 
thi ain HOIST, the nerves 


Had, and the ones dry.” Ile 
speaks of the predisposition 
disease in certain indi- 


las. In the dese ription 


lixease of the bone 

“Spina Ventosa” he notes 
that it - due to the aerid 
mo ol the bones, but 


iter has a remarkable state- 
nent that the one may be 
iten away by some. small 
Mimalculus, which enters 
through a wound and destroys 
he bone,” though he says 


this observation is not con- 


De quite applicable to tin modern 


med” (this might 
nicrobic theory of disease), 

Under diagnosis and symptomatology his description ol 
small-pox is quite clear and explicit, a careful description of 
the rash, whether discrete or confluent being given. Under 
measles he notes that when the color of the rash is red it is 
not nearly so fatal as when black (haemorrhagic form). The 
levers are considered under the general heading “ epidemic 
levers,” and their general aspect is well described, especially as 


regards the appearance of the patient, the pulse, the urine, and 
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lle gives prominent place to mental diseases, de- 


scribes tetanus, rabies, both in animals and man; three 


the stools. 
forms 
of chest inflammation, and also muscular rheumatism. A¢ 
cording fo Lichtenstein, he is said to be the first physician to 
teach the contagiousness of phthisis. He distinguishes fifteen 
kinds of pain, assumes the four peripathetico-s¢ wolastic causes 
of diseases (material, efficient. formal, and final causes}, and 
preserves the Galenical, humoral pathology. 


Under the heading of “ Prognostics” Avicenna gives 


‘reat LUTE el ol sighs ma 
sVinptoms imdicating a tayo 
Lb termination } hot 
Wh resemb OrnlewW l | 
Hippocratic writings | 
tlowing may be quoted 


The involuntary flowing ol 
tears, especially when from one 
eye only is a bad sign 

The eyes remaining open 


as in a state of watchtulne 


even when the finger ay 
proaches them, is a ign otf 
death.’ 


‘The running of a yellow 
fluid from the nose in acute 
fevers is probably a bad sign 
I 


and announces the approach ¢ 
death.’ 

“The deviation of the lips in 
grave fevers is a bad sign 

The rejection of water 
through the nose i a bad 
ign 

‘If the sick one lies upon 
his stomach contrary to his 
usual custom it is a bad sign 

‘The swelling of the abdo 
men in acute diseases with 
diarrhea, is a sign of death 
especially if there appear livid 
pots.’ 

“ Extreme pain in the abdo 
men with intense fever Is 
erious 


f vou see the ick one 


make movements with hi 
hands, as if picking things off 
himself, it is a sign of death.” 
‘If the pain over any organ 
ceases suddenly without any 
cause, this disappearance is to 
be feared.” 
“The excessive talking of one usually silent indicates the 


beginning of delirium.’ 


‘If the sick one has an exaggerated fear of death it is a bad 


sign 
“The loss of appetite in chronic diseases, and if thirst ceases 


in intense fevers; these are very bad signs, especially if the tongue 
is black.” 


| 


\ large part of the Canon is devoted to the various kinds 


scriptions 


and forms of treatment of diseases, together wit! 
of the different drugs and compounds so common In those 


times. The life and habits of the people are considered care 
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fully; how the houses should be placed, the water supply and 
ventilation: the action and uses of exercise and massage are 
spoken of and the latter is said to be of great use when used 
judiciously. 

Under * Hydrotherapy ~ hot and cold baths are discussed, 
ind the times for their use noted. Mineral waters are of ereat 


use, and certain points as the following may be quoted : 


‘Sulphur water is good for leprosy, for inflammation of the 
joints and against the itch.” 

‘Waters charged with alum are good for bloody sputum.” 

Sulphur waters are good for disorders of the spleen and liver, 
and for the pains that accompany it.” 

[ron waters are also good for the spleen and stomach.” 

‘Saline waters produce diarrhea first; then constipation 
follows 

All mineral waters render micturition, menstruation and labor 
difficult 

In case of snake bite sea water baths are useful.” 


In the treatment of epidemic fevers Avicenna advocates rest 
and purgation first, thus seeking to drive out the cause of the 
lisease: bleeding may also be resorted to. Ile gives his 
vitients pastilles of camphor and cooling syrups, their food 
and drink should be acidulated with a little sour milk or vine 
rar. Cold water in large quantities is most useful and profit 
able. For the bites of mad dogs he advises the use of the cau- 
tery or bleeding, saying “ all bites are less dangerous the more 


ood has heen lost.” 


\s regards drugs he mentions camphor, 
amber, cubebs, and is especially noted for the introduction of 
some of the purgatives; manna, senna, rhubarb, tamarind and 
cassia: also for musk, nutmeg and cloves. Lron in its various 
orinis he used, and considered vold and silver as blood purl 
tiers, hence gilded or silver pills are most effective. He recom- 
mends bleeding at the outset of disease, at a point remote from 
the seat of the disease; but at the end of the illness at a point 
contiguous to the seat of the disease. In diarrhoea he gave 
ventle laxatives. In great coldness or in great heat he gave no 
medicine; considers the same medicine good in one locality, 


would be injurious if emploved in another. 


In surgery he calls the eatraction of a cataract a dangerous 


operation; declines to operate on strangulated hernias, and 


describes puncture of the bladder. He loosens teeth by means 


of the fat of tree toads in preference to pulling them. In ob- 
stetrics he follows the older writers, and in military surgery 
the methods of Galen. Baas says “ his views (Avicenna) as 
to what is allowable to a physician are characteristic of Ara 
bian thought and ideas; as a priest he could never employ 


reason; as a philosopher, however, he could, when, e. g., it is 


asserted that jaundice is removed on looking at yellow objects, 
he will not as a physician question the facts, but as a philoso- 
pher he cautions against superstitious remedies.” 

Next to the Canon his most important medical work is an 
abridgement of medicine in verse called the Canticum (this is 
the book we have before us to-night, with commentaries on it 
by Averrées, which was published in 1484 in Venice). Other 


medical works by Avicenna were those on the Pulse, A Com 


pendium of Medicine, on ¢ hicory, Principles of Therapeutics, 
and on Colic. Besides these he wrote many important philo- 
sophical treatises and works. It is most interesting that Avyi- 
cenna, who was such an authority among both Arabians and 
Christians, and whose works had so many commentaries by 
many writers, was himself mainly a commentator and com- 
piler. 


According to Baas 


Arabian medicine, entirely independent of its introduction into 
nosology of a few new and important diseases, rendered itself 


ol 
essential service to medicine in the following directions 

I. “ It cultivated the study of the Greeks, and made them acces- 
sible to the West until through the revival of learning, the Greek 
writers could once more be studied in the original. This transfer 
of Grecian science including medicine, to the West, was accom- 
plished through Italy and Spain, and even as early as the age of 
Charlemagne, though it became more marked in the following 
centuries. By it the Arabians acquired very high importance in 
the intellectual development of the West, and particularly in jts 
medical culture. Hence the popular scorn of the Arabians, mani 
fested by those who proclaim only ‘new facts as acquisitions in 
medicine,’ seems entirely out of place. Indirectly Arabian civili 
zation and culture was of further advantage in that it awakened 
by its own too servile imitation an opposition against its teachers 
and even against itself.” 

Il. “lt introduced a great number of new and active remedies 
in the vegetable kingdom, especially from the department of 
chemistry (a science which it fairly created) and brought to life 
the pharmacies as an advance in practice.” 

Ill. “ It contributed directly to the reform of practical medicine 
by the exhibition of chemical remedies: indirectly by the union 
of the natural sciences with medicine, which (on the advice of 
Aristotle) had its origin with them.” ‘ 

IV. “It first entered upon the clinical method of instruction, 
though it reaped very little advantage therefrom.” 

V. “ It preserved a lay medicine at a time when, as in the West, 
priests and monks only, in Christian ignorance, treated the sick 
with superstitious remedies; a period which without the Arabians 


would have lasted longer than it actually did.” 


] 
t 


Such are the services which secured to the Arabians for a 
times an honorable position in the history of medical culture, 
starting as it did “in the stertle wastes of the desert, here the 
Arabians constructed a verdant oasis of science, in lands, to- 
day once more the home of absolute or partial barbarism. A 
genuine meteor of civilization were these Arabians, a meteor 
which arose from the long darkened Orient, and in its course 
towards the West, lightened the whole Occident before its 


final extinction.” 
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THE KERN-PLASMA RELATION THEORY. 


By WittiAM Travis Howarp, M. D.., 


Professor of Pathology, Western Reser l niversily, Cleveland, Oho. 

When vited to address you on some aspect of the newe1 port of this theory, it is necessary to review brietly Hertwi 

| hose sern-plasma relation theor ecuuse it conception of the organization of the nucleus and its relation 
ts of ranch of the subject with which [| happen to be to the protoplasm. 

st familiar, and for the additional reason that it seems to Che basis of the nucleus is e achromatic material at 
0 ic one Which must exert a most important influence ranged, like that of the protoplasm, in the form of a mesh 

! nowledge ol the physiology and pathology of thre work, in the spaces ob Wilt s the nuclear sap Che two in 
‘ portant nuciear substances in both protozoan and metazoan 
erve to emphasize, also, two facts whicl cells are the nucleolar substance and the chromatin. ‘The nu 


1 we are apl 
I 


to forget. namely, that pathology is physiology inder altered 
nviront ts and that both physiology and pathology are but 
ral ~ ol (reneral Biology. 


issociated with and supplementing the kern 
jJasma relation theory are Schaudinn’s doctrine of nuclear 


separation of nuclear material into verminative 


n sO tic nuclear substances) and Goldschmidt’s adoctrihe 
romidial apparatus. In the following pages I shall 
‘te freely from the writings and teachings of Richard Hert 


Schaudinn and Richard Goldschmidt, to whom L wish 

e due acknowledgement. 
relation theory and the chromidial appa- 

s theory, which are two of the most important and pro 
luctive theories oL modern oology, are both products of the 
Munich Zoological Institute. 

It was observed, long sinee, that cells with a large amount ol 
rotoplasin have larger nuclei than those poorer in protoplasm, 
ind further, that certain active cells, such as verminative and 
secreting cells, have larger nuclei than relatively inactive cells, 
such as epidermal cells and connective tissue corpuscles. 


remained, however, for Hertwig to investigate these phe- 
lomena experimentally and to call attention to the fact that 
proportion of the nuclear material to the protoplasm of a 

not rise or fall bevond certain limits without serious 
” Seyi *hces, whi hare oth COMPLeN ana varied, 

\s the result of his studies, Hertwige (1905) formulated his 
ern-plasma relation theory, according to which, “* for each 
thass to cell 
\ccord 


ng to his view, variations in the kern-plasma relation depend 


there exists a definite size relation of nuclea 


ss which may be represented by the formula K/P.” 


specially upon the assimilation capacity of the cell and 


pon | division; henee, functional and divisional growth 

s may be distinguished. His studies on protozoa 
Ve movin | him that the ke rn-plasma relation underlies 
t Ol eriodic modifications brought about by the ordinary 


rocesses of life, but that it may experience more lasting 
anges under three influences; namely, uninterrupted fun 
lon, starvation and change ol temperature 

Before considerine the experimental and other evidence 


Hertw y and his rupils have brought forward in sup 


Delivered by invitation before the Johns Hopkins Hospital 
Medical Society, March 16, 1908 


cleolar substance, which is identical with the plastin of othe 

writers, forms the substratum to which the chromatin is bour 

ind by which it is organized. The chromatin may be n 

formly distributed over the nucleolar substance or in thickened 
Inasses al various points. In some nuck there is an excess ol 
nucleolar substance uncombined with chromatin, forming the 
true nucleoli o1 plasmosomes of certain protozoan and meta 
oan cells which are typified especially by the nucleoli of 
ecreting cells. The so-called nucleoli of ganglion cells, then, 
are not true nucleolt but amphinucleolt (or according to the 
isual terminology, karyosomes). ‘The true nucleolus or plas 
nosome does not stain with chromatin-staining dves and con 
tuins no Visible chromatin 


Mhere is constant interchange velLweel nucteus and proto 


asm. The latter possesses the property of splitting up mate 
Is which are taken up and used by the nucleus, while the 
nucleus continually vlVves rf] substances to the protoplasin, \s 


long as the balance of the hterchange is in tavor ot the nu 
cleus, its Integrity is assured. ‘That nucleolar substance, both 
uone and united with chromatin, leaves the nucleus and estab 
ishes itself in the protoplasm under a variety of conditions 
ind under various influences is now a well attested fact. To 
these bodies derived from the nucleus and lying in the proto 
plasm of various cells a number of names have een given and 


various functions assigned. \s will be shown later, these 
nasses Of extranuciear nucleolar substance and chromatin 


re often concerned actively in the functions of the cell and 
ure, therefore, a part of the nuclear apparatus (chromidial ap 
paratus of Goldschmidt), and sometimes thy represent ni 


clear material in the process of disintegration and extrusion 


In either case they play an important part in the kern-plasma 


relation. These masses of nuclear material (nucleolar sub 
stance and chromatin) Ving nh the protoplasin uve een 
called chromidia and chromidialnetz by Hertwig and chro 
midial apparatus by Goldschmidt. We must trace the develop 
ment ol our knowledge of these structures belore treating ol 
the variations of the kern-plasma relation. 
Chromidialnetz.—In 1899, Hertwig described in the proto 
plasm of the shelled rhizopod Arce//la vulgaris a net-work of 
chromatin-staining material situated chiefly at the peripher 


of the cell. \rcella us sually two nuel cach containing a 


central amphinucleolus or karvoson The protoplasmic chro 





matic meshwork of Arcella is connected with the nuclei and 
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as the staining reactions of the amphinucleus. Hertwig 
alled this structure chromidialnetz., It has all the proper- 
ties of active nuclear materia! and may organize itself into 
definite morphological nuclei, Similar structures have been 
found by Hertwig in mononuclear Monothalmia, 

In the light of Biitschli’s work on bacteria and cyanophycex 
Hertwig (1902) is of the opinion that in these organisms the 
nucleus is lacking as a definite cell organ, but that their pro- 
toplasm is beset with a chromidial-net. When the latter is 
‘qua distributed throughout the cell, no true cortical laver 
is visible (a similar condition oecurs in encysting Arcel/a vul- 
gars), but when the chromidial-net is retracted the proto- 
Plast Comes Into view, 

Schaudinn (1902 and 1903), in his remarkable work on 
Bb, bitschlu and B. sporonema, has described the protoplasm 
of these organisms as having an alveolar meshwork, on the 
nodal points of which there are granules with the staimimng 
reactions of chromatin, the whole having the appearance of a 


1 both of these bacilli, this scattered chro- 


chromidial-net. 1 
matin-staining material is gathered betore division and spore 


I 


formation into one or more morphological nuclei, No doubt 
the remarkable variations in the distribution of the chromatin 
in B. diphtheriae and similar bacilli will occur to you in this 
connection, 

Chromidia.—In another type of rhizopod, the heliozoan 
Letinosphertum etchorni, a multinucleated organism with nu- 
merous pseudopodia and a widely meshed protoplasm, Hert- 
wig (1902) has deseribed the presence of larger and smaller 
masses of chromati material in- the protoplasm, These 
masses, consisting of nucleolar substance combined with chro- 
matin and having all the reactions of the amphinucleus, he 
called chromidia. He traced the origin of these echromidia 
to the nuclei. 

Chromidia may be present in small numbers in normal 
Actinospheria and are greatly increased by overfeeding and 
hunger. Chromidia have been deseribed in various other 
rhizopods by Schaudinn and by Calkins and in certain 
vregarines by Léger, Schellach, Kutschakewitsch and others. 

Under certain circumstances all of the nuclei of some pro- 
tozoa, of which \ctinospherium and certain gregarines are ex- 
amples, may be dissolved and all the nuclear material may be 
re presented by chromidia. 

Chromidial apparatus, Goldschmidt (1904, a and b) has 
called attention to the important role played by chromidia in 
protozoa, in egg and in various other metazoan cells. He 
groups as chromidial apparatus not only the chromidial-net 
and the chromidia of Hertwig, but the nebenkerne, pseudo- 
chromosomes, mitochondria, ergastoplasma, trophospongia and 
apparato reticulare, etc., described by various authors in meta- 
zoan cells, and emphasizes their importance in the function of 


the cell. 


He worked especially with Ascaris lumbricoides and 
showed that in this animal with huge cells, in addition to the 
chromatin of the relatively small nuclei, the protoplasm of 
many cells is beset with larger and smaller strands and irregu- 


lar masses of chromatin-staining material, which are most 


thundant about the nuclei and which evidently pass out from 
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the latter. These chromidia are most abundant in Ascaris in 
epithelial-muscle cells, intestinal cells and body nuUscle ¢ ‘lls: 
they are also present in certain nerve cells. Goldschmidt re 
vards these chromidia as necessary for the active function of 
the cells and proved by experiment that they are increased in 
number and size by increased function, 

The development of our knowledge of these variously named 
chromatin-staining structures in the protoplasm Of metazoan 
cells forms one of the most interesting chapters in) modern 
As early as L880, Gaule deseribed chromatin-stain- 


ing fibrils in the blood corpuscles, pancreas and liver cells of 


cytology. 


frogs. He called them at first cvtozoen, but later identified 
them with nebenkerne, a name viven by Nussbaum (1877-79) 
to fibrillar structures found by him in’ pancreas cells of 
amphibians and corresponding to similar structures found in 
spermatids and the dotterkerne of eggs. 

These nebenkerne have been regarded as nuclear derivatives 
and important in cell activity by Ogata (1883), Eberth and 
Miiller (1892), Mathews (1899), Montgomery and others, 
Perhaps the most interesting and comprehensive work of the 
earlier authors on the extranuclear chromatin-staining mate- 
rial of secreting cells is that of Mathews, who described them 
in liver and pancreas cells as staining like coromatin, consist- 
ing apparently of nucleo-albumin, and derived directly from 
the nuclear chromatin. ‘They disappear with the elaboration 
of secretion material and the zymogen granules are formed 
directly from them. 

As mitochondria, Benda described certain granular bodies 
present near the nuclei in the protoplasm of sperm cells, egg 
cells and certain epithelia. The pseudochromosomes, central 
capsules and archo-plasma fibres of Hermann have been 
grouped by M. Heidenhaim with the mitochromidia. Holm- 
gren (1899 and 1900) has described as trophospongia certain 
structures which he looked upon as canals in ganglion, pan- 
creas, intestinal epithelium and other cells. Many of these 
structures described by Holmgren are probably chromidia, 
though the existence of canals in ganglion cells can not be 
denied. The apparato reticulare found by Golgi in ganglion 
cells impregnated with chrome silver is a zonular meshwork 
of fibrils about the nuclei. Similar structures have been found 
in cartilage and in various gland cells, and have been identified 
by certain observers with mitochondria. 

Garnier (1897) and Bouin (1898) are responsible for the 
ergastoplasma doctrine, the essence of which is that there exists 
a cytoplasm of higher value or power than ordinary cytoplasm ; 
it is supposed to consist of cytochromatin derived from the 
nucleus. Various authors have assigned to this ‘ superior 
protoplasm ” an important role in secreting, muscle, ganglion 
and germ cells. 

Popoff (1907, a), in his work on the sex cells of Paludina 
vivipara, has described chromidia in larger and smaller num- 
bers in the various stages of development of egg and sperm 
cells and has traced their origin from the nucleus. 

Goldschmidt and Popotf (1907, b) have drawn attention to 
the fact that in both protozoa ( Huglina, various ameebe, Acti- 


nospherium, ete.) and in metazoan sex cells ( Paludina, Helix, 
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division, chromidia are thrown from the nucleus. 


te.) during 
Mor them, this is connected with the nuclear dualism of cells, 
whi ve discussed later. 

Phat certain bacterial cells have a chromidial apparatus is 
Suppo 1. Hertwig’s interpretation of Biitschli’s observa- 


tions and by Schaudinn’s work on &B. biitschiii and B. 


Fro he foregoing, it 1s evident that one must recognize 
md he term nucleus, both intra- and extra-nuclear func- 


tioning nuclear material, to which the term nuclear apparatus 


ipplies; and that the extra-nuclear material—the chromidial 
; 


is often of great importance to the cell. 


apparatus 


Non-DIVISIONAL INCREASE OF NUCLEAR MATERIAL AND ITS 


CONSEQUENCES. 


As previously stated, Hertwig (1903 and 1904) has shown 
that the kern-plasma relation is disturbed not only just before 
division, but especially in protozoa and egg cells by (1) over- 
feeding (increased function), (2) hunger and (3) cold. 

(1) By continuous overfeeding of protozoa the increased 
functional activity of the cells leads to a marked increase of 
the nuclear material at the expense of the protoplasm, Under 
these conditions the animals increase both in size and number 
for a certain period, when they become * depressed,” and then 


and multiply for a time, and, then, again 


recover and Lee 
suffer a period of ** depression.” 

During the periods of multiplication, the amount of nuclear 
naterial is enormously increased and this reaches its highest 
The animals become de- 


point when “* depression * ensues, 


pressed because the balance between nucleus and protoplasm is 
ipset and the power of the cells to regulate this balance is lost. 
During the periods of depression the cells reconstruct them- 
selves, sometimes by throwing off and destroving nuclear 
jaterial and sometimes by conjugation 

These facts have been established by Hertwig and his pupils 
Vv experiments on 1 finospherium eichorni, Dileptus gigas, 
Paramecium caudatum and Frontonia. For the latter two 
rganisms accurate measurements of the size of the nucleus 
and protoplasm have been made ( Popoff, L907, b). 

Popolf (1907, b) has shown that in Paramecium the con- 
jugation epidemics occur during the stage of depression. He 
werfed a culture of Paramecium from April 1 until July 16, 
when the culture died out. He traced the curve of depression 


and multiplication and found that the greatest disturbance in 


t 


( kern-plasma relation occurred in depression, when the 
macronuclei were greatly increased in size, and threw off 
arger and smaller portions of nuclear material into the proto- 
plasm, which showed actual shrinkage—from 320-360 micra 
extreme normal to 200-90 micra. Nuclear material separated 
of from the macronuclei and disappeared. During the de- 
pression periods the micronuclei divide and, instead of the 
hormal number, two, there may be as many as eight. This is 
to be regarded as an evidence of preparation for conjugation. 
Hertwig’s (1904) observations on the physiological degen- 


eration of .1¢ linospharium eichorna furnish the first and most 
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remarkable evidences of the results of hyperfunction of cells 
due to overfeeding. 

He overfed cultures of Actinosphertum eichorni for months 
There occurred periods of active growth and multiplication, 
alternating with intervals of arrest of these as well as of feed 
ing. In the periods of depression, during which the animals 
lost the power to feed and to multiply, they often lost thei 
pseudopodia and showed various other evidences of illness. 
Animals killed at various periods of the culture and stained 
showed marked changes in both nuclei and protoplasm. — In 
this multinucleated organism, with a widely meshed proto 


| 


plasm, the latter was often thickened and all distinction | 


. 
tween the medulla and cortex disappeared. There was hyper 
trophy and hyperplasia, often associated with hyperchroma 
tism, of the nuclei. The nuclei increased from the normal 
diameter of from 10 to 14 micra to 20 to 35 or even to 195 
micra. The latter he calls giant nuclei and animals with giant 
nuclei always died; in these the kern-plasma relation is dis- 
turbed to a degree incompatible with life. 

Hertwig has described in these animals depressed from pro 
longed overfeeding, besides the changes above mentioned, the 
outpouring of nucleolar substance and chromatin from the 
nuclei into the plasma (chromidiosis), the extrusion, the disso- 
lution and the breaking down of the same into pigment, which 
is in turn extruded, the extrusion of nuclei, the necrosis and 
shrinkage of protoplasm, the degeneration, as well as various 
modifications in the size, number and structure of nuclei 
Chromidia occur in small amount in normal Actinospheria, 
but in these depressed animals they are very numerous and 
often in large, round, elongated or triangular masses, which 
are often vacuolated. The pigment is one of the products of 
the disintegration of these masses, and is thrown off from the 
surface of the organism. It is of a vellowish-brown color and, 
as Rodssle has shown, it has the same micro-chemical charac 
ters as the iron-free pigment of certain metazoan cells. One 
of the forms of nuclear degeneration described by Hertwig is 
the vacuolization of nucleoli. Following the dissolution of the 
nuclear membrane, vacuolated nucleoli may be set free in the 
protoplasm, where they may assume bizarre shapes. 

In the study of a series of Actinosphwria taken from Hert- 
wig’s overfed culture last winter and spring, in addition to 
confirming many of his observations, | (1908) was able to add 
three new points, namely, the occurrence of pigment granules 
in nuclei, hyaline degeneration of the nuclear reticulum lead 
ing to the formation of shrunken vacuolated nuclei, resembling 
in some respects the free vacuolated nucleoli of Hertwig 
(1904), and finally, that in animals with hypertrophied, hy 
perchromatic nuclei, reduction of the nuclear mass is accom 
plished mainly by extrusion of chromidia, while in animals 
with great numbers of relatively small nuclei this is effected 
chiefly by shrinking, vacuelization, hyaline degeneration and 
dissolution of nuclei. 

The chromidia of Actinosphwrium can be traced readily to 
the nucleoli of the nuclei, with which in many instances a 
direct connection may be traced and they, therefore, have the 
amphi-nucleoli or karvosomes, 


same composition as the 
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namely, nucleolar substance and chromatin. When they break 


own, Vit the rmation ol ellowish-brown plement 
‘anules, the chromatin as well as the nucleolar substance dis 
ippear Hertwig draws a sharp distinction between the chro 


al-net of the Monothalmia and the chromidia of Actino 


verium. ‘The latter represents superabundant nuclear mate 
! destined to be destroyed or got md ol while the tormer Is 
wtively funetioning extra-nuclear nuclear material from whieh 
secondary nuctk na e organized, Che chromidia of Aetino 
pnacl te) orm new nuelel. ‘| hye periods otf reeover\ 
‘om depression, as shown by resumption of feeding and mult 

cation, are preceeded and marked by efforts to reduce the 
immount of nuclear material and the changes above outlined 
ndiecate the methods used Tor this purpose t is interesting 
fo note that these are p olomenl methods, tor, previous to 


encysting, Actinosphwrium reduees the number of its nuelet 


‘om %O to 9S per cent an ) er) nuch the same methods 


We can, therefore, agree with Tlertwig that. in these am 


nals depressed from inereased funetional activity, the kern 
plasma relation is marked ipset, and it is clearly proven that 
ecovery or regeneration Ss tharker ) virtia or tal return 
» the normal size-relation between protoplasm and nuclear 
material. This is accomplished larg Vv the breaking down 
and throwing out of redundant nuclear material and, thus, the 


normal aLAanes etWweebh nuclear materia ane protoplasm 1s 


restored. ‘The protoplasm exerts to a remarkable degree its 
property of breaking down nuclear material 

(2) Hertw (1905) and his pup a shown that tor 
ertain protozoa (Actinosphewrium., Dileptus. Paramecium ) 

e nuclear material is increased and the protoplasm is dimin 
shed in amount during hunger In starved cultures of 
Parama ! Kasanoz found that. after division, their 

dies are educer n size when ce ven vith fed Para 

eclum and that the macronuclei, on the other hand, are not 
ynly relatiy mut actually larger 

(3) Changes of lemperature. Llertw ey (1905 and L906) 
as shown that when froo’s eves are eXposed to tow tempera 

res ft nuele nerease in size and further that this mav_ be 
oneerned in sex determination, for when frog’s eggs are de 

yped in cold temperatures, the proportion of males is 
creater than occurs at ordinary temperaiures, 

H. Mareus (1906) has studied the niluence cold on the 
<ern-plasma relation with interesting and conclusive results 
ae deve oped ( fertil Ct vos of Strondy con tus fi fits 
t 9° ( 19” ©... and 22° « ind found that in the blastula 
stage ft nue 0 those red n the cold Wel distinet] vel 

in in those kept at en er tempe! res 

Funetiona nerease of the nuclear material with chrom 
losis occurs, as has been pointed out, in sex, gland, ganglion 
l muscle ce s and it WwW repas s to re ew at this pont 
riefl hese conditions mn sex and secreting cells 

‘ ( Ss, Hertwig sees In the tact that egg ce Is. wh ch, 
is IS Wé known, have very large nuclei, cast off nuclear mate 
al into the protoplasm to form the volk, and, in many species, 

rther reduce their nuclear material by the ripening divisions, 
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another support for the kern-plasma relation theory. Popo 


(1907) has recently shown that in the developing eco ls of 
Paludina and //elix pomatia, at certain stages of division. 
chromidia are extruded trom the nucle. 

Secreting cetts, There are iree laracteristics of nd 
eells which bear upon our theme—the variations in size and 


structure of the nucleus, the occurrence in the evtoplasm of 


mdies Which have the reactions of chromatin and nucleolar 
substance, and the relation of some of the bodies to SEO 
called “ svecretion granules.” According to Garnier (1900), 
during secretion, the gland cell nucleus may increase five times 


n size. and the nucleoli also are increased in volume, while 
the nuclear chromatin diffuses in the nuclear sap and passes 
to the protoplasm and forms chromatin clouds, or to the basal 
filaments. 

he presence in the protoplasm of the gland cells of chro 
natin-staining material, as already mentioned, has been de- 
scribed by a number of authors under the names of nebenkerne. 
asal filaments, ergastoplasma fibrils, mitochondria. ro 
nidial apparatus, etc. These masses of nucleolar substance and 
hromatin, staining with basie dves, occur sometimes as an 


alveolar meshwork, sometimes as parallel roads, or as rregulatr \ 


yranched fibrils running usually in the long axis of the cell. 
In some cells, notably the pancreas cells, they may occur as 
arge coils of fibrils, with a homogeneous centre. These lie 


near the nucleus and represent the nebenkerne of Ogata, Nuss- 
um and others. 
W hates 


nay be. most of them agree in certain particulars: namely, 


the names given by various authors to these bodies 


in with chromatin dves and are intimately connected 


with the nuelei: often they are continuous with the nuclear 
nembrane, and sometimes thev are continuous with the nu 
clear chromatin. Usually. they are most abundant and con 


spicuous in resting cells and eradua diminish in size or even 
disappear during secretion. Another set of bodies are th 
plasmosomes (Composed of nucleota substance in Hertwig's 


sense) of Ogata which in the pancreas cells and certain mu 


cous cells make their wa rom wv nucleus inte the prote 


asm. Launoy (1905) has deserihbed in secreting cells divi 
sion of the nucleolus with the breaking up of this body into 
fine, vacuolated particles, which pass into the protoplasm ma 


gradually become secretion granules. During rest, the extra 


nuelear portion of the nuclear mparatus, then, Is rebuilt ind 
during secretion (active funetion), this material is used up 
and the nucleus enlarges and shows evidences of hyperact vity. 
The nuclear material may go out into the protoplasm as karyo- 
somes (nucleolar substance plus chromatin) or as plasmo 
somes (nucleolar substance minus chromatin). To diseuss 


the further relation of the nuclear materials to the formation 


cretion granules would lead 


of the interesting organoids on 

> 2 - ¢ . 1] 
us too far afield. Sulhi or the present purpose, to Call 
attention to the fact that in actively functioning gland cells, 


the kern-plasma relation ts sturbed, due to the growth of the 


nucleus and of the chromidial apparatus, and that this activity 
of the cell is marked b in inerease in both production and 


constnption Ol nu lear material. 


— So ec eR BEER yA 
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DIVISLO INCREASE OF NUCLEAR MATERIAL, AND THE RE- 
1aTION OF “ DEPRESSION ” TO CONJUGATION OF CELLS 
) THEIR CONNECTION WITH THE KERN-PLASMA 

RELATION, 
Besides the self-regulation and reconstruction of cells, as 
e] y their power to reduce superabundant nuclear 


throwing off chromidia (as in overfed <Actino- 


Nace 
spha nd in egg cells), and by the using up of nuclear mate- 
rials by gland cells during secretion, Hertwig has shown that 


fects may be reached by division. It is a common 


ryation that before division the nucleus increases in size, 


ind this. of course, produces an upset in the normal kern- 
plasn elation. Hertwig and his pupils have demonstrated 
that wh ls are submitted to conditions which increase the 
umount of nuclear material (as overfeeding, starving, change 


perature) they divide. Overfed protozoa divide rapidly 


to a certain point. The marked increase of nuclear mate- 


yrought about in egg cells by fertilization is followed by 
the rapld divisions ol the segmentation process. 

\ccording to Hartwig’s (1903) conception, under normal 
onditions the nucleus and the protoplasm are in a state of 
juilibrium or tension, which may be upset, in varlous ways, 
to a degree sutticient to lead to division: sometimes nutrition, 
sometimes starvation, and at other times other factors may up- 

set the equilibrium and act upon the unknown factor governing 
IVis l 
In the segmenting egg, with the enormous disproportion be- 


tween nucleus and protoplasm, and in which the divisions fol- 
yw each other in such rapid succession, outside agents, such 
as food, may be disregarded. When the divisions cease, they 
not resumed without the action of a fresh stimulus from 
thout, as food for instance, which would change the equi- 
rium again and be followed by renewed divisions. 
In support of his contention that when the proportion of 
cleus and pretoplasm passes bevond a certain degree, divi- 
sion will not occur until the protoplasm increases in amount, 
Hertwig quotes the observation of Gerosimoff on the alga 
Spirogyra, in which, when submitted to cold, on division, one 
vision product may contain no nucleus and the other two 
nuclei, or one nucleus of double size: the latter cell cannot 
vide until ts protoplasm has increased to a very great 
egree. Then, on division very large fibrils with large nuclei 
ire produced. He holds that the division process 1s coverned 
w two factors: (1) the protoplasm has and may use its 
power of splitting up nuclear elements, and (2) the nucleus 
as a sufficient capacity to assimilate products from the pro- 
toplasm. Arrest of division will occur when one or both of 
these conditions are not fulfilled. 
Our knowledge of the life conditions of cells has been greatly 
furthered by the studies of Maupas, Calkins, Hertwig and 
Popoff upon * depressed ” protozoa, which have exploded 


\\ 


‘Issmann’s doctrine of the immortality of the protozoa. 

These observations have been made chiefly upon infusoria. 
cultivated in the laboratory for long periods of time. The or- 
ganisms will thrive and multiply for a number of generations 


and then die out. During the culture the organisms show 
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alternate waves of rapid increase and of cessation of division. 
In the periods of cessation of division or periods of depression, 
as proved by the studies of Hertwig and his pupils, the organ- 
isms are characterized by a marked upset in the kern-plasma 
relation. The nuclear material, in Paramecium and Actino- 
spherium, for instance, is very much increased, and, unless the 
cells can reorganize themselves, they die out. As previousl\ 
pointed out, this may be done by dissolution, degeneration and 
extrusion of nuclei, by chromidiosis, and by the action of cet 
tain salts (Calkins) and, in the infusoria, by conjugation. In 
Paramecium, for instance, the epidemics of conjugation coin- 
cide with the periods of depression; and conjugation, with the 
incident divisions and fusions of micronuclei, and the degen- 
eration of the old and the formation of new macronuclei, is 
the natural and most effective method of recovery from de- 
pression, and causes a rejuvenesence of the cells, through the 
reconstruction and restoration of the kern-plasma_ relation 
which takes place. Hertwig regards this as the most im- 
portant provision for prevention of physiological degeneration 


and of the extinction of the species. In metazoa, this is a 


complished through the union of the sex cells, while th 
somatic cells, debarred from this, must ultimately perish from 


physiological degeneration—the cause of physiological death. 


NucLeAR DIMORPHISM AND NUCLEAR DUALITY. 

A discussion of the kern-plasma relation theory cannot be 
complete without a consideration of these two factors. 

Many of the infusoria, for instance, possess two nuclei—a 
macronucleus, which is large, and apparently governs the 
metabolism of the cell, and a micronucleus, which, as its name 
implies, is small, and which shows no special signs of activity 
except during division and conjugation, when it actively mul- 
tiplies. The former contains evidently the somatic nuclear 
material and governs the ordinary cell activities, while the 
latter is distinctly a germinative nucleus, and in it reside the 
divisional and constructive activities of the cell. At conjuga- 
tion, in Paramecium, for instance, there is active division of 
the micronuclei in the conjugating pair, and daughter micro- 
nuclei from each animal pass to the other and conjugate. The 
nuclei resulting from this conjugation divide and form not 
only the micronuclei, but the new macronuclei as well, the old 
macronuclei having degenerated and been cast off. The 
macronuclei have been likened to the chromidial apparatus 
of certain protozoan and egg cells, and the micronuclei to the 
nuclei of ripe sex cells. 

As is well known, there is a great variability in the arrange- 
ment of the nuclear material, especially in the lowest vegetable 
and animal cells, and, in many forms, the arrangement maj 
be changed at different periods of activity and development. 
In the vegatative stage, the nuclear material of bacteria is 
“ diffused ”—in certain forms, as in B. biitschlii and B. spo- 
ronema (Schaudinn), as granules (chromidial-net of Hert- 
wig) at the nodal points of the protoplasmic meshwork; while, 
at division and spore formation, it collects into a mass with the 
appearance and behavior of a morphological nucleus. In 1894, 


{ 


Schaudinn described in Calcittuba polymorpha, the formation 








morphological nuclei from diffused chromatin. In 


lente 


protozoa, the nuclear material may be in small seattered 


nasses, while in others, im addition to these, there are 


masses morphological nuclei, but without 


resem bing 
structures, such 


Above these, come fully developed 


nembranes or differentiation of the nuclear 


as the lining meshwork. 


morphological nuclei after the type of those found in meta- 


In many cases, both among protozoa and egg cells, 


Oall CeCLIS, 


issociated with these morphological nuclei, there is a more 


defined chromidial apparatus. Here we meet with 


ess We 


In some Cases, as In egg 


type of nuclear dimorphism. 
ls and in certain protozoa, as Actinosphwrium, .Voettuca 
iaris, ete., during division, the chromidial apparatus rep- 
| 


resents somatie chromatin. In other cases it is clear that new 


as from the chromidial-net of 


nuclei may be formed from it, 


tr a vulgaris. In studying nucleus formation in certain 


rhizopods, Schaudinn (1903) observed that the chromidial 


nasses in the protoplasm were divided germinative nucle. 
Léger (1904) found, in the gregarine Stylorhynchus, that, 

n the sion leading to sporoblast formation, two kinds of 

nuclei appear: the germinative and the somatic. The former 


the nuclei of the sex cells and the latter to nu- 


merous somatic tragments. 

Kuschakewitseh (1907) has recently studied two gregarines 
which, especially in the protomerit, have a well marked chro- 
During sporulation, the nuclei seek the 


midial apparatus. 


periphery of the cyst, and there resolve into a fine chromidial 


net-work which later condenses with the formation of new 
nuelei which divide. 
Schaudinn and Von Prowazek (1904) regard the nucleus 


of a resting trypanosome or herpetamonas as two nuclei bound 
in one. In the development of the ookinete into the trypano- 
some this double nucleus separates into two—one becoming 
the germinative or sexual nucleus, and the other the nucleus 
of motility or blepharoplast, from which the motor apparatus 
is developed. As Goldschmidt has pointed out, these two 
nuclei, the one propagatory, the other somatic, having the 
same number of chromosomes and the same ripening processes, 
ire comparable to the micro- and macronuclei of the infusoria. 

This doctrine of nuclear duality, founded by Schaudinn and 
(1904) 
Popoff (1907), is, it is readily seen, intimately connected both 


elaborated by Goldschmidt and Goldschmidt and 


with Hertwig’s kern-plasma relation doctrine and the chro- 


midial doctrine. Goldschmidt’s conclusions may be condensed 


as follows: 

(1) Each animal cell is doubly nucleated, containing a 
somatic and a propagatory nucleus. The first controls the so- 
matic functions, as metabolism and motion, the second con- 
tains the hereditary substances and has the property of form- 
ing a new somatic nucleus. 

(2) The two nuclear types are usually united in one nucleus 

the amphinucleus. Separation may occur to a greater or 
less degree; usually, at most, into a predominantly propaga- 
tory or mixed nucleus—the cell nucleus in the ordinary sense 
chief mass of the somatic nucleus or chromidial 


and the 


apparatus. 


larger 


nuclear 
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(o) Complete separation may occul as in the pre 
tion of protozoa and in oogenesis and spermatogenesis. 


(4) In tissue cells the separation may be recognizable. [ny 


the nuclel of eg: cells two kinds ol chromatin are i tn 2. 


tinguished, idio-chromatin and tropho-chromatin. The s 


tion is evident when a part of the somatic 


Hucieus is In tl] 


plasma as chromidial apparatus, as occurs in 


sland cells and 


in egg cells during volk formation. A nearly complete senara- 


tion Inay occur in ganglion and certam muscle cells, in 


the somatic nucleus is represented by chromidial| 


apparatus 


which, of course, is built and replenished by the propagatory 


nucleus. 


(5) Cells with only a propagatory nucleus, which can, how- 


ever, reform the somatic nucleus, are represented by the 
vametes of protozoa and nurse cells of the ovary and possibly 
also by certain spermatozoa. 

(6) Cells with only somatic nuclei are represented by the 
‘rest bodies” of gregarines and the * diminished ” cells of 


Asearis and certain muscle cells. 
For 


denotes active function or capacity for 


Goldschmidt a well developed chromidial apparatus 


function, and serves to 


bring an increased amount of somatic or metabolic nuclear 


substance into more intimate relation with the 


is possible when t! 


protoplasm 


than 1e whole of such material is collected 


within the nucleus. 


] 


Ponotf addi- 


tional support for the chromidial apparatus doctrine in com- 


Lately Goldschmidt and (1907) have found 


paring the spongy centrosome of Actinospherium, the sphere 
of Noctiluca miliaris and the chromidia extruded from nuclei 
in the ova cysts in Paludina and in Helix pomatia, in all of 


} 


which at the beginning of division chromatic particles pass 


out of one pole of the nucleus and lie in the protoplasm. 
Thev regard these masses as chromidial apparatus (as Hert- 
wig had previously done) and as representing somatic nuclear 
material, while the nucleus represents the propagatory nuclear 
substance. 


BIOLOGICAL CONSIDERATIONS SUGGESTED BY THE 


KERN-PLASMA RELATION THEORY. 


(FENERAL 


In the foregoing pages I have traced the leading theories of 
the Munich School of Zoology—those of the kern-plasma rela- 
tion, the chromidial apparatus and nuclear duality—at some 
length, and have, I hope, indicated some of the numerous 
lights they throw upon the biology of the cell. I have also 
endeavored to make clear the fact that these theories, while 
separate and distinct from each other, are also closely inter- 
woven. 

The essence of the kern-plasma relation theory is that for 
cell definite 
(nuclear material) and protoplasm which may not be upset 


each there is a size relation between nucleus 
beyond certain physiological limits without serious conse 
quences, and that in each cell there is not only a normal mass 
relation between nuclear material and protoplasm, but the 
protoplasm possesses powers tu preserve a normal equilibrium 
between the two. A cell is normal only so long as this balance 


is preserved within proper limits. In growing cells, the bal- 
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; growth of protoplasm; in older cells, by 

ut of nuclear material into the protoplasm chro 

sis ere it is destroved and thrown off and by disso 

generation of nuclei. The chief causes of the up 

ern-plasma relation are “increased function, star- 

ve of temperature, fertilization (in egg cells) and 

if other conditions which lead to division. In 

< - ( ucieus takes ») an increased amount ol 
! rotoplasim. 

= ction, whether brought about verfeeding 

Ss ol r stimuli, such as those that act ipon eland, 

ranglion cells, causes hypertrophy and hyperplasia 

1! protozoa and of many metazoan cells. In the 

s increase of nuclear material is reduced to the 

elation to the protoplasm most readily, perhaps, by 

: en this fails chromidiosis and dissolution and ex- 

uclear material are called into play. If these 

ns are not sufficient, the cells go into a state of depression 

can often recover only conjugation, a 

ss ll ch not only regulation and reconstruction, but 

ear reduction, are prominent. The protoplasm has not 


ower of using up nuclear material in function, but 


.1n I eXCeSS1VEe 


down when it is present in amount. 


vanglion cells, usually, the excessive 


ar material is used up in functional activity, but I may 


re | suggestion that this is not always the ease, for 

ness the evidence of nuclear reduction by chromidiosis fur- 

< v the frequent occurrence of pigment in muscle and 

nelion cells, and the fact that gland cells are constantly 
G orn out and replaced. 

) ) nuscle ; | eancli 1] not rece hese 

vlan nusele and ganglion ceils no possess these 

ral means of reducing functional increase of nuclear 


rials, they would have but two alternatives: to die from 


nucleus formation or to divide. It that in 


is nicely adjusted and, in this adjust- 


s evident 


Ils the 


valance 


muscle and ganglion cells in the higher animals have 
divisional nuclear material. The latter is preserved 
vland cells, however, for in most glands the cells cannot 
» to repair losses from various causes, but when the 
us Is increased, glandular organs (the thyroid for in- 
may undergo hyperplasia with marked divisional ac- 
cells. In an interesting and suggestive 
work on the life history of the thymus cells, H. Marcus has 


trs 
1é 


ty of the eland 


ced in these cells periods of depression associated with up- 


set { ti 
o 


he kern-plasma relation which lead often to various 


egenerations of both nucleus and protoplasm and _ follow 


rapidly repeated divisions. He has also found that the thy- 
is cell with disarranged kern-plasma relation may regulate 
(self and approach the normal by reducing its nuclear mate- 
Vv means of chromidiosis. 
This self-regulation of functioning cells cannot go on for- 


er, however, for all organisms, both protozoa (as Maupas, 


ins and Hertwig have shown, contrary to Wiessmann’s 


heory that protozoa are immortal) and metazoa die sooner 
ater. This physiological degeneration of cells, as Hertwig 


pointed out, is due to their Jack of the power of permanent 
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self-regulation and proper reconstruction of the ker a 
relation. In protozoa, it may be overcome by conjugation 
n metazoa this is possible only for the sex cells, the on eta 
oan cells capable of continuous proliferation. \ possibl 
exception here is furnished vy the cells of certain transplant 
able tumors of rodents, and those of malignant tumors ot n 
ind the higher animals, and here pnossibilit if fertiliza 
tion ust be borne in mind. In fact, Farmer, Moo nd 
Walker have claimed the demonstration of heterotvpica to 
ses In certain tumor cells. 

When the functional activity of cells causes a continual in 
crease of nuclear material beyond a certain limit, the cell goes 
into “ depression,” from wl t may or may no t e te 
extricate itself by the exertion on th irt of the otoplasn 
of its power to destroy 1 ear material or conjugation. 
In an organism like Actinospheeriun or instance, in 
conjugation S Isogamous, conjugation In ~ depressiol ‘a : 
often impossible because the protoplasm cannot brea vn 
nuclear material sufficiently for cyst formation to oc 
if encvstment takes place, the cells in the cyst are too no 
mal for conjugation, as Hertwig has shown. 

There is considerable room for confusion between ft 
tionally active somatic chromidia of protozoa and of na 
muscle, ganglion and other tissue cells, true chromidial ap 
paratus, and the generative chromidia on the one hand and 


the 


other. 


chromidia signifying reduction of nuclear material on the 


But a sharp distinction between these three types ol 


chromidia is essential. Goldschmidt includes the chromidia 
I depressed protozoa, dividing protozoa and egg cells with the 


chromidia of functioning tissue cells as functioning chromidia 


the 
this 


under term chromidial apparatus. Hertwig sagyees 


with view and regards the chromidia of 


(le pre SSer 
dividing cells as useless, 
] 


nonfunctioning nuclear material, to 


e got rid of in the effort of the cells to regulate their kern 


plasma relation. 


In my opinion, the balance of evidence is in favor of 


Hert 


wie’s position. It seems to me best to reserve the term chro 


} 


midial apparatus for evidently functionally or divisionall) 


active chromidia. Perhaps the best examples of functionally 


active chromidia are furnished by certain muscle, ganglion 


and gland cells. In these cells, although the 


hucieus 1ncreases 
in size during function, it of itself does not supply suthcient 


for such large and active cells: therefore, 


nuclear material 


extra-nuclear nuclear material is necessarv to raise the kern 


nate- 


plasma relation balance, as well as to bring the 


hucieal 
rial into closer relation with the protoplasm. 


There is no doubt that many bodies in reality representing 


degeneration of nucleoli and of plasmosomes or examples of 


chromidiosis have been confounded by pathologists with 


parasites. 


In conclusion it may be suggested that the chief problems of 


these 


cellular pathology upon which light may be shed by 
theories are the autochthonous pigmentations, the hypertro- 


phies and the hyperplasias and their fate, the proliferation of 


cells under the 


} 


parasites, and lastly, the biology 


influence of 


of tumor cells. 
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The relation of chromidiosis to pigment formation | 
(1908) have discussed in a recent article. The other subjects 
are now under investigation by Dr. O. 'T. Schultz and myself 
and [ will not dwell upon them at the present time, except to 
eall attention -to the faet that Hertwig, in his article on the 


ph siological degeneration olf Letinospheriim eichorni, has 


the many pomts of resemblance between the condi- 


recognized 

fions obtaining in this organism in depression and those 
occurring in the eells of malignant tumors. In both there 
cur atypical mitoses, hypo- and hyper-chromatism of nuclei, 


increase in the size of the nuclei and the same types of nucleai 


degeneration. 


Nore. this was written, two interesting and important 


articles bearing on 


Since 


the subjects discussed in this have 


They can be read with profit by all who are interested 
(See H. Marcus, Bei- 
Schund- 


paper 
appeared. 
in the physiology and pathology of the cell. 
Gymnophionen. Ueber das 
Die Thymus, pp. 754-767. Arch. f. 
1908, Bd. 71; and Theodor Moroff, 
vorkommenden 
Studie 
148-215. 


trage zur Kenntniss der 


spaltengebiet mikroskp. Anat 
u. Entwicklungsgesch., Die bei 
ggregataarten als Grundlage 
Physiologie Zellkerns. 


Protistenk., 1908, Bd. XI, 


den Cephalopoden 
liber die des 


Arch. f. 


einer kritischen 
Allegemeiner Teil., pp. 


Erstes Heft.) 
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FRITZ SCHAUDINN. 
A REVIEW OF HIS WORK. 


By Oscar 'T. 


Lecture ron Patho O”0dy and Protozodlogy, 


lhe work of Schaudinn is, perhaps, not very familiar to 


eader of medical literature, although the discovery of the 


lis organism gave him considerable prominence even in 
ninds of those who confine themselves to the reviews of 
vy medical matters. 

Fritz Richard Schaudinn was born on the nineteenth of 
September, 1871, at Roesiningken, a village of East Prussia. 
He obtained his degree of Doctor of Philosophy on the third 

March, 1894. He died on June the twenty-second, 1906. 


» this short life of less than thirty-five vears, into a work- 


ng period of twelve vears, there was crowded a wealth of 
work, which, judged by the standard of quantity alone, must 
stamp the author as a remarkably indefatigable worker. 
Judged by the higher standard of quality, his work makes of 
a genius, one of those truly wonderful master-minds that 
ippear only once in a long period of time. When he died 
scientific medical research lost its most brilliant exponent, a 
an destined by training and ability to carry us far along 
certain lines of work. Although much progress will undoubt- 
edly be made along the paths marked out by him the fullest 
possible measure of that progress will not be realized until 
there shall appear another with the trained technic, the keen 
servation, and the intellect of Fritz Schaudinn. 

Concerning his early education little need be said. He has 
wen dead too short a while for time to have had an oppor- 
tunity to cast about his life that haze which makes it possible 

istorians to quarrel as to which teacher or which particu- 
ar event is of chief importance in determining the mind’s 
evelopment. As a youth he attended the Gymnasium at 


Insterburg and at Gumbinnen, leaving the latter place in 1890 
to enter the University of Berlin. His original intention was 
to take up the study of philology. His interest was soon 
transferred, however, to zodlogy, and it was in this latter sub- 
ject that he obtained his Doctor’s degree. His thesis was a 
description of Myzxotheca areniloga, a new species and new 
genus of the Foraminifera. In July, 1894, he went to Bergen, 
Norway, for the purpose of collecting material, returning to 
Berlin in October as Assistant in the Zoélogical Institute. 
During the year 1894 there appeared a number of papers 
which mark the beginning of Schaudinn’s interest in the 
ariations of the reproductive process among the protozoa. 
For Calcituba and several other marine Foraminifera he de- 
scribed, as a new type of nuclear multiplication, the loss of 
the membrane of the adult nucleus, the distribution of the 


hromatin throughout the cytoplasm, and the formation of 


Read before the Experimental Medicine Section of the Acad- 


emy of Medicine of Cleveland, January 10, 1908 
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multiple daughter nuclei from the scatte red chromatin gran- 
ules. Nine vears later Richard Hertwig described a similar 
phenomenon of chromatin diffusion in Actinospherium 
cichornt and gave to it the name of chromidium formation. 
In the case of this latter organism, however, Hertwig showed 


s associated with certain of the vegetative 


that the process 
functions of the cell and not with reproduction. Further 
work, particularly by Schaudinn, by Hertwig, and by Gold- 
schmidt, established the important réle that chromidium for- 
mation plays in the reproduction and the nutrition of many 
protozoan cells. In this doctrine, which forms the major part 
of Hertwig’s kern-plasma relation theory, we have a light 
which must lead us through the darkness that marks the 
present state of cellular physiology and pathology. 

Another of Schaudinn’s contributions of 1894 was the de- 
scription of Camptonema nutans, a multi-nucleated rhizopod 
supplied with radiating pseudopodia. The latter, besides the 
already well-known movements «lue to flowing of the plasma, 
have the power of rotation and of flexion and extension. The 
axial fiber of each pseudopod passes into the cytoplasm and its 
inner end becomes attached to a nucleus by a cap-like enlarge- 
ment. “This intimate relationship of external organelle and 
nucleus Shaudinn believed to be an expression of such a con- 
trolling influence of the latter over the former as exists in 
metazoan spermatozoa. The correctness of this view was 
proven by his later work upon the development of the locomo- 
tory apparatus of Trypanosoma noctua, and the idea consti- 
tutes an important addition to our knowledge of the functions 
of the nucleus. 

In 1894 there appeared, also, the description of multiple 
division of the shelled ameaeba, Hyalopus dujardinii, with the 
formation of flagellated voung forms. This observation, that 
an adult protozoan with the organelles characteristic of one 
class may produce young with the organelles supposed to be 
specific of an entirely different class, may be considered the 
beginning of Schaudinn’s long series of additions to our 
knowledge of the protozoan life cycle. The importance of 
the recognition of the various changes that a protozoon may 
show in its life history has been justly insisted upon by 
Calkins. He would make the presentation of the entire cycle 
of a protozoon the prerequisite for its acceptance as a new 
species. He demands some ground principle which shall 
unify the science of protozodlogy. Concerning Schaudinn’s 
part in supplying this principle Calkins says: “ It was the 
venius of Schaudinn to establish such an unifving founda- 
tion, and in his clear perception of the importance of the life 
cycle we have the keynote of our present-day conception of the 


protozoa.” In my attempts to teach to students an outline 
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provozoolog a likewise, have been struck Dy the large share 


nn has had in the advancement of this side of 


the subject. | have been accustomed to consider the repro- 
auction e protozoa the most important chapter in protls- 
tolog In looking over the notes in which I have tried to 
summarize the nuclear and morphological yariations that 
make up protozoan life histories I find that the chapter Is 
larg ecapitulation of Sehaudinn’s work. 

Dimorphism of adult organisms has long been known 


among the Foraminifera. It remained for Sehaudinn and 
Lister. in 1895, ndependently of each other, to explain the 
s condition in Polystomella crispa, and to show 


that the dimorphism is part of a life evele in which one form, 


plving by flagellospore formation, alternates with the 
othe rm, which multiplies by the production of ameeba- 
+ Wi Y tmeba crustalligera in 1894, and the diseovery 
of An nucleala in 1895, and of Paramebha etlhardi in 


the following vear, resulted in observations upon the finer 


occurrences in the processes of direct and indirect nuclear 
divisiol For Paramceba Sehaudinn deseribed a evele mueh 
that of Hvalopus. The point of chief importance in the 
former organism is the possession of a nucleus-like body in 
addition to the true nucleus, both being present in all the 
stages the evele. The true funetion of this ** nebenkoerper ” 
appeared during the division of the flagellospores. During 
this stage e body acts exactly like a centrosome. Similar 
conclusions as to the function of the centralkorn of the 
He oa were arrived at from a study of Acanthocystis 
shed in 1896. Furthermore, proof of the pri- 

ary intra-nuclear origin of a centrosome which later be- 
es pe inent extra-nuclear, was furnished. In_ this 
respect Acant ocystis seems to be intermediate between those 
flagellates possessed of nuclei in which the division material 


3 permanently intra-nuclear and Parameba eilhardi and 


\ wis, in which, as in metazoan cells, the centro- 
some is permanently extra-nuclear. In Acanthoevstis there 
s much the same relationship between the axial fibers of the 
pseudopodia and the centralkorn as exists between the fibers 
and the nuclei in Camptonema. The establishment of the 
<inetic nature of the centralkorn, its control not only of the 
energy of nuclear division but also of the movements of the 


external organelles, was confirmed and amplified by later 


work upon the nature of the blepharoplast of the trypanosomes. 

\n important fact brought out during the same vear in a 
sti »{ nophrys sol was the oceurrence of fertilization at 
one stave of the life historv bv a process intermediate between 
the partial karvogamy or conjugation of the ciliates and the 
complete karvogamy or copulation of other forms. 


In 1897 SN iudinn, in association with Siedlecki, showed 


that in certain of the Coeccidia there occurs a copulation of 
sexua Terentiated gametes, a process strikingly like the 

sion of ovum and spermatazoon., Further results of this 
work appeared in 1900, when the complete life evele of 
E ria s gi was published by Schaudinn. This paper 
Sa) { lea nh researe | vray ol facts 
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presented hndicates the possession of remarkable technical 
perfection of hands and of eyes, experimental resourceful- 
ness, an intuitive knowledge of what to look for, and the jn- 
tellect necessary for the proper interpretation of the findings, 
And above all, the facts are recorded in language Lhat S 
fascinating. 

In 1898 Schaudinn was promoted to Privatdocent in thy 
University of Berlin. The greater part of this vear was 
spent in a collecting trip to the Arctic Ocean. The results o{ 
this journey appeared under the combined editorship if 
Sehaudinn and Roemer in a collection entitled “ Fauna 
Arctica,” four volumes of which have appeared, 

The description of the complete life evele of the newly- 
discovered rhizopod, T'richospherium sieboldi, appeared in 
1899. So thorough was this piece of work that not a single 
fact remains to be added to the life history as published |) 
Schaudinn, The evele of Trichospherium is not quite so con 
plicated as the coccidian cycle published during the following 
vear, since in the former the copulation is isogamous. 

During the same vear he was able to report a confirmation 
of the work of Ross and of Grassi upon the evele of tl! 
malarial parasite, and pointed out the analogies in the lift 
histories of this organism and of the Coceidia. 

The extreme biological importance of Schaudinn’s observa- 
tions had become quite evident. The German Government, to 
whose fostering spirit is due much of the scientific eminence of 
the Germans, was quick to realize the aid that a man of his 
training and ability might bring to protozodlogy as applied to 
medicine. In 1901 he was sent by the Waiserliche Gesund- 
heitsamt to Rovigno for the purpose of devoting himsel! 
more particularly to the pathogenic protozoa. He remained 
in Rovieno until 1904. This period was marked by thi 
appearance of a number of observations of direct value to 
medicine. Of these, two very important ones concern the 
+] 


malarial parasite and the intestinal aneebe. He was abl 


actually to see the entrance into the red corpuscle of th 


malarial sporozoite, the end stage of the sexual evele in the 
mosquito, and of the merozoite, the end stage of the asexual 
evcle in the human being. Furthermore, he established th 
fact that the relapse in malaria is due to a peculiar biological 
modification of the normal cycle of the parasite. He showed 
that the makrogametocytes, which normally are destined to 
fertilization in the mosquito’s stomach, may remain in th 
human blood and fail to be fertilized. In the internal organs 
they reduce their chromatin. Parthenogenetie division r 
sults in the establishment of a fresh series of asexual genera- 
tions, manifested clinically by the relapse. 

In 1860 Lamb], and in 1870 Lewis and Cunningham, noted 
the oceurrence of a new species of ameeba in the intestinal 
contents of persons with tropical dysentery. This organ- 
ism was more accurately described by Loesch in 1875 and 
named Ameba coll. For many vears there has been con- 


siderable controversy between medical men. on the one hand. 


and biologists, on the other, concerning this protozoon. In 
amoebic dysentery clinicians saw a fairly well characterized 
diseast For pathologists, the anatomical findings in this 
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yere even more specific. Medical workers became 


the etiological relationship of the organism to 


cou oath, 


the isease. The occurrence of an ameeba, not to be dis- 
tinguished from Ameba coli, in the intestines of healthy per- 
sons caused the biologists to maintain a rather skeptical atti- 
ul = to the pathogenicity of Ameba coli. For some of 
the t was only a harmless secondary invader. Others con- 
sidered it pathogenic, but only after the lesions had been 
started by bacteria. Before one could state that dysentery is 
due to an ameeba biologists justly demanded morphological 
differences which would permit one to distinguish between 
the organism associated with disease and that found in the 


ntestine. It remained for Schaudinn to describe 
litferences. He showed that in the human intestine 
there may be present at least two species of amcebe, very much 
like at first glance, but showing marked differences in their 
odes of reproduction. To the species found only in asso- 
ition with dvsentery and its complications he gave the name 
Enta istolytica. The other, the one found in the 
ntestine, the one which corresponds more nearly to 
Loesch’s description, he called, Hntameba coli. There are 
logical differences which, now that they have been 
jinted out, permit us to differentiate the two. Concerning 
reproduction, Schaudinn showed that the patho- 
enic amceba gives rise to a number of small encysted amcebse 
whose nuclei are derived from the chromidial network of the 
parent organism. In the reproduction of Entameba coli a 
single ameeba eneysts and two daughter nuclei are formed 
from the original single nucleus. These undergo reducing 
livisions. then fuse and fertilize each other. Of the eight 
laughter ameebe which are finally formed within the mother 
t each receives a single nucleus produced by the division of 
the svnkaryon. 
In the establishment of autogamy among the true fertiliza- 
tion processes we have an hypothesis rich in possibilities for 
iological research. The work of recent years upon the repro- 
duction of the protozoa, the work of Schaudinn in particular, 
as completely overthrown whatever last vestige of possibility 
there may have been in the once famous doctrine of the im- 
ortality of the protozoa. Although for many of these uni- 
cellular animals no phenomenon of fertilization is known this 
must be ascribed to a lack of sufficient research, and there 
does not seem to be any probability that there can be any 
exception to the general rule that fertilization is necessary for 
ontinued multiplication of every animal cell. In cells 
one kind is there an apparently unlimited prolifera- 
tion without fertilization. I refer, of course, to the cells of 
gnant tumors. The gametoid theory of Farmer, Moore, 
and Walker has not received confirmation, and Bashford and 


Murray’s conjugation of tumor-cell nuclei can be more satis- 
xplained as something else. The continued multi- 
plication of tumor cells without fertilization seems improb- 
ertilization does occur, so primitive a process as 
utogamy must be borne in mind, and the proof of its occur- 
rence would place one phase of the tumor question upon a 
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While at Rovigno Schaudinn published the results of work 
upon two new species of bacteria. That upon Bactllus 
biitschlii, a parasite of the cockroach’s intestine, is extremely 
important. The organism is characterized by its unusually 
large size and by the fact that it forms two endogenous spores. 
In this case, therefore, spore formation is not merely a pro- 
tective arrangement, but it is also a true reproductive process 
which results in an increase in the number of individuals. 
Schaudinn showed that Bacillus biitschlii is made up of an 
alveolar protoplasm, in the interalveolar spaces of which lies 
a network of granules which are stained by the chromatin 
dyes. In the division during the vegetative state some of 
these granules become aggregated at the center of the bacillus, 
and division occurs through this central mass. In spore for- 
mation the greater portion of the granular material becomes 
collected at each pole into a large mass, which has the morpho- 
logical characteristics of the nuclei of higher plant and animal 
cells. Autogamous fertilization then occurs between these 
two nuclei, followed by the final formation of a spore at each 
end of the bacillus. Grassi, in 1900, made the statement that 
the complete life history of not a single bacterium was known. 
That division could continue indefinitely without a sexual act 
he considered improbable, and he explained the dying out of 
certain bacterial epidemics upon the supposition that the con- 
ditions necessary for this sexual act were wanting. In view 
of Schaudinn’s work upon Bacillus biitschlii in 1902 Grassi’s 
words appear prophetic. 

The work upon Bacillus sporonema is interesting chiefly be- 
cause spore formation occurs after an abortive attempt at the 
ordinary vegetative division. It would seem that sporulation 
does not happen until the energy necessary for transverse 
fission is completely dissipated. In a review of Schaudinn’s 
publications upon Bacillus biitschlii and Bacillus sporonema 
Mesnil says: Their importance is very great, at once for 
the comprehension of the morphology of the Bacteriacex, for 
the general significance of sporulation in the lower organisms, 
and for the phylogenetic seriation of the phenomena of 
sexuality.” 

In 1904 Schaudinn was recalled to Berlin by the Kaiser- 
liche Gesundheitsamt and was made director of the newly- 
established division for protozodlogy. The first work under- 
taken after his return was an investigation into the modes of 
infection in ankylostomiasis, with the object of devising means 
for the prophylaxis of this disease. Looss had shown that the 
larve of Ankylostomum duodenale may enter the body by way 
of the skin. van Durme had shown the same thing for 
Strongyloide s intestinalis. Their views were attacked by the 
Italian, Piéri. By experiments upon monkeys Schaudinn 
established bevond controversy that the larve of Ankylos- 
tomum duodenale may penetrate the normal skin and give rise 
to an intestinal infection. 


] } 


During 1904 Schaudinn published two further papers, the 


results of work done while at Rovigno. Of these, one was 
? 


purely practical in nature, like the Ankylostomum work. By 


the prophylactic treatment with quinine he freed the village 
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of St. Michele di Leme, in which malaria was endemic, of 
this disease. 

‘he other, upon the alternation of generations and of hosts 
of two of the blood parasites of a species of owl, may be con- 
sidered the most important of all of Schaudinn’s researches. 
This paper is too rich in valuable ideas to permit of adequate 
condensation. Only three of the more epoch-making points 
may be stated. 

Firstly, he showed that Halteridium noctue, a parasite of 
the red blood corpuscles, and Trypanosoma noctue, a parasite 
of the plasma, are portions of a single cycle, the sexual part 
of which occurs in a mosquito. In other words, he established 
the intimate relationship of the Hemosporidia and the 
Trypanosomide, two groups which had previously been widely 
separated in the zodlogical classification of the protozoa. Of 
the four classes of the protozoa three were fairly sharply char- 
acterized by their external organelles. The members of the 
remaining class, the Sporozoa, had in common only their 
obligate parasitism and their reproduction by multiple fission. 
Recent work has shown that the latter process is not at all 

mited to the Sporozoa. Schaudinn’s work, therefore, was 
revolutionary. Based upon it and upon the confirmation that 
t has received Hartmann very recently has proposed a classi- 
fication from which the Sporozoa, as a class, have been re- 
moved, and in which the Hemosporidia and the Trypanoso- 
mata have been united to form a new flagellate order, 
Binucleata. 

Secondly, Schaudinn traced the derivation of the blepharo- 
plast of the trypanosomes from the nucleus by a heteropolar 
mitosis, and the development of the motor apparatus from 
the former by a second mitosis. 

Thirdly, he established certain points of fundamental im- 
portance for our conception of the process of fertilization. 

One portion of the owl parasite research illustrates the 
In fol- 


lowing out the life cycle it was necessary for him to work with 


thoroughness that marks all of Schaudinn’s labors. 


the mosquito. He added a number of new facts relating to 
he anatomy and physiology of this insect. 

In May, 1905, Schaudinn, working in collaboration with 
Hoffmann, announced the presence of a characteristic spiral 
organism in certain of the products of syphilis. This organ- 
ism they called Spirocheta pallida, Several other short papers 
followed in rapid succession, all dealing with syphilis. In 
these earlier papers it was not claimed that Spirocheta pallida 
s the cause of syphilis. Schaudinn and Hoffman contented 
themselves with a description of the organism and with state- 
ments of the lesions in which it had been found. 4In two years 
there has appeared an immense literature dealing with the 
relationship of Spirochata pallida to syphilis. It is unneces- 
sary here to go into the arguments which favor the etiological 


relationship of the organism to the disease. They may be 


summarized in the brief statement that in the minds of com- 
petent observers such a relationship has been established. 
The final solution of the much-discussed question of the 


etiology of svphilis, important as it was, brought into play 


only one of the many qualities which made Schaudinn pre- 





eminent. 1 refer to his extraordinary training in the use of 
the microscope, a training which permitted him to see what 
had for so long entirely escaped numerous investigators. 

In a paper published in October, 1905, Schaudinn de 
scribed the morphological characteristics of several species of 
spirochete. He showed that the outline of a cross-section of 
the body is flattened because of the presence of an undulating 
membrane, that there is present a condition of nuclear dual- 
ism, and that the body form is flexible rather than fixed. He 
concluded that the spirochete are protozoa and that the genus 
is closely related to the Trypanosomata. For Spirocheta 
pallida he could not certainly demonstrate an undulating 
membrane. He stated, further, that the body outline in cross- 
section appears circular, and that at each end there is a 
flagellum-like prolongation of the periplast. These character- 
istics warranted the establishment of a new genus, Treponema, 
for the syphilis parasite. 

In the wealth of material published by Schaudinn up to 
this period he had confined himself to terse presentations of 
actual observations. He neglected the theoretical considera- 
tions of his work. For this he has been criticised. He was 
only thirty-five at the time of his death. He was not per- 
mitted to live to that Oslerian age when a man may cease 
active productive work and may properly begin philosophical 
theorizing. However, on the thirteenth of June, 1905, in a 
paper entitled “* Neuere Forschungen iiber die Befruchtung 
bei Protozoen ” and presented before the Deutsche Zodlogische 
Gesellschaft, he did state some of the theoretical conclusions 
to which his work had led him. 

Nuclear dimorphism is the rule among the highlv-organized 
Infusoria. In the members of this class the relationship of 
the micronucleus to division and to conjugation, and that of 
the macronucleus to the vegetative functions of the cell have 
long been known. In the work upon Trypanosoma noctue 
Schaudinn had established the origin of the blepharoplast and 
of the nucleus from a single nucleus. He had shown, also, 
that the function of the blepharoplast is a kinetic one, con- 
trolling the energy of mitosis and the movements of the motor 
apparatus. He postulates, therefore, that nuclear dualism is 
a condition common to all protozoa ; in some, evidenced by the 
s in the Infusoria and the 


presence of two distinct nuclei, 
Trvpanosomata ; in others, only by physiological differences at 
some stage of the life cycle. The possession of nuclear proper- 
ties, some of which are somatic or vegetative in nature, the 
remainder reproductive or animal, gives to every protozoan 
cell two forces which are constantly antagonizing each other. 


sa perpetual tendency) for one or the other of these 


There 
forces to become predominant. If the vegetative chromatin 
vains the upper hand, sexual differentiation into a female cell 
occurs. If the animal characteristics win out at the expense 
of those of a somatic nature, differentiation into a male cell 
results. When sexual differentiation has been produced the 
antagonism is at its height and will lead to cell death because 
of the final complete loss of the charaeteristics of the weaker 


nature. The death of the cell is inevitable unless there 1s 
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produced valance between the antagonistic nuclear forces. 
his is accomplished by fertilization, and the result is an in- 
lifferent cell in which the warring nuclear properties are 
»pproximately balanced and in which the struggle can begin 
anew. The fertilization, when it occurs, is a double one. 
The propagatory chromatin of one cell fuses, finally, not only 
with chromatin of a like nature in the other cell, but also 
with the somatic chromatin. 

lhe correlation of Schaudinn’s views upon nuclear dualism 
and upon its relationship to fertilization and of Hertwig’s 
ern-plasma relation theory and its bearing upon fertilization 
need not be attempted at this time. I do not think that they 
are at all antagonistic. They harmonize with each other and 
emplete each other. If both are borne in mind they form a 
mmbination which makes a working hypothesis that ought to 
vield results in the investigation of a number of problems of 
nterest in pathology and physiology. 


Early in 1906 Schaudinn was called to Hamburg by the 


Institut fiir Schiffs- und Tropenhygiene to become the head 

he division for protozodlogy which he was to organize. 
Here he continued his work upon syphilis. Several short 
papers upon this subject were published after the author's 


death by von Prowazek. From a study of sections treated by 
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the silver nitrate method Schaudinn had become convinced of 
the etiological relationship of Treponema pallidum to syphilis, 
He also adduced further facts to establish the longitudinal 
division and the protozoan nature of the parasite. 

In the twelve vears of his working life Schaudinn saw pro- 
tozodlogy become a very important branch of zodlogy, and, 
largely through his own work, saw it add much to general 
biological knowledge. He saw protozoa study become a science 
of great value to medicine, not only through the results it has 
vielded in investigations of the etiology of disease, but also 
through the help that it offers toward the solution of many 
general problems. He saw the contributions to the literature 
of the subject reach such numbers that they demanded a publi- 
cation devoted to them alone. This journal, the Archiv fiir 
Protistenkunde, he founded in 1903. 

What would have been the ultimate results of Schaudinn’s 
labors, had he lived to complete them, cannot be imagined 
until they shal] be taken up by another equally gifted. In 
the development of his own work, his earlier purely biological 
researches and the transition to the later ones more directly 
applicable to pathology, is foreshadowed the path which 
pathological research must take in order to add anything 


fundamentally new to our knowledge. 


THE METHODS OF THE HENRY PHIPPS INSTITUTE FOR THE STUDY, 
TREATMENT, AND PREVENTION OF TUBERCULOSIS 
IN PHILADELPHIA. . 


By JosepH WALSH, 


Che invitation to read a paper before the Laennee Society 
Vas accompanied by the request that the paper be on the -de- 
tailed workings of the Henry Phipps Institute. This is there- 


ore my excuse for the paper. 


he Phipps Institute was opened on February 1, 1903, for 
the study, treatment, and prevention of tuberculosis, and the 
vord “ study ” was designedly put first. 

lhe institute comprises a dispensary and a hospital. The 
wards of the hospital accommodate only fifty-two cases, 
ighteen women and thirty-four men. The work was inaugu- 
rated with three physicians, the number of whom was gradu- 

y increased to thirty-two. These physicians are divided as 
IOLLOWS 

\ medical director, four larvngologists, a dermatologist, a 
pathologist, a bacteriologist, a neurologist, an ophthalmolo- 
Ist, \ fenitlo-urinary surgeon, and twenty-one clinical 
iclans, 

In both the dispensary and hospital only tuberculous cases 
ire treated, and it is insisted upon that they be destitute. If 
hey are capable of paying a physician even fifty cents a visit 


hey are referred to their home physician. 


\n address delivered before The Laennec, A Society for the 
Study of Tuberculosis, at the Johns Hopkins Hospital, March 19, 
1908 


.1., Philadelphia. 


There #e in the present temporary quarters no facilities 
for treating surgical cases, and hence no attempt is made to 
treat them. The only operations ever done in the hospital or 
dispensary have been the opening of an ischio-rectal abscess, 


ube 


the tapping of a pleural effusion, the introduction 
ior empvema or an urgent tracheotomy. 

It happened that the man chosen by Mr. Phipps to be diree- 
tor of the institute was already director of a large sanatorium 
for the treatment of early cases. In addition to this sanato- 
rium there was already three hospitals for early cases in and 
about the city of Philadelphia, and it appeared both to Mr. 
Phipps and Dr. Flick that the most good could be accom- 
plished by a hospital for advanced cases. The hospital was 
made, therefore, for these cases only. 

The good accomplished by a hospital for advanced cases 
is more in the way of prevention and study than of treatment. 
The typical suitable patient for the Phipps Institute hospital 
is a membex of a vegy poor family in an advanced stage of con- 
sumption who is not only a burden to the rest of the family on 
account of the care required, but is also probably infecting 
other members of the family. A concrete example would be 


the father of a family in which there were smal! children. 
On account of the illness of the head of the house, the wife 
is obliged to work for the support of the family, and when she 
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it home is obliged to care for the children and the patient. 
s almost impossible for an ignorant housewife to thus take 


roper care of a patient, especially without infecting herself, 


vr without allowing the children to become infected. It is 
ilso practica impossible in our day for a woman to get 
utlicient remunerative work to support such a household. 
‘he removal, therefore, of this case to a hospital removes one 
erson fron le support of the worker, removes a patient re- 


quiring considerable eare from the hands of an ignorant indi- 


lual already over-worked, and prevents the possibility of 
er contagion in the household. The patient is kept in 
the Phipps Institute until he either recovers sutticiently to do 


a certain amount of work or until he dies. 

[n order to further the study, before the patient is admitted 
to the institute his nearest legal relative is obliged to sign a 
certificate permitting an autopsy in case the patient dies in 


In the hospital there are no resident physicians. The fiftv- 


tW cases are divided up amone ten visiting physicians who 
sit the hospital at least every second day. The hospital has 
il ry record sheet made up by the staff from the compari- 
on of a number of such blanks gathered in from all parts of 
we worl ach vear this blank has been partially changed, 
orresponding to the experience of the members of the staif. 


= history sheet, therefore, is as complete as the staff deems 


necessary to show the physical condition and sociological status 
of the patient, although it is still changed somewhat every 
ea It is filled out entirely by the visiting physician, in 


other words, the history is taken in its entiretv by men of ex- 


perience ind not \ recent craduates, In addition to this 


sheet, there is a diagram for the outline of physical signs, 
Which is also filled in by the visiting physician. The staff of 
physicians meets every Monday evening: and once a month, 
all t stories in the house and in the dispensary are brought 
efor iistory censor committee, and any thing lacking on 
the sheet or diagram is called to the attention of the staff. By 
this means every history and diagram is kept absolutely com- 
plete in all details. In the histories and diagrams it is neces- 


sary to indicate not only the abnormal, but also the normal. 
[In addition to these histories we have what are called 

nonth summaries. These monthly summaries repeat a 

certain number of the questions of the history in regard to 


things that may have changed since the admission of the 


patient: as for instance, the cough, expectoration, hemorrhage, 
irved fingers, enlarged glands, etc., and repeat 
iso the diagram. In other words, while the patient is in the 
lospital a complete examination in regard to svmptoms and 


phvsical signs is made once a month. This is taken care of 


n e same fashion DV the censor committee, as the original 
ere is also a complete nose, throat, and ear record sheet 
ran patient Who manitests svmptoms pointing to disease 
of these organs, likewise, a complete nervous sheet which is 
e t for every house case and many dispensary cases. 
ough the cases in the hospital are divided up among the 
sicians and each physician has his own set ol 





cases, there is a special understanding which not only allows 
but encourages every physician on both the house and dis. 


LIS @x- 


pensary staff to examine any or all the other cases. 
amination is voluntary and the physician may or may not 
make a diagram of it. It is particularly requested, however, 
that a physician making an examination in this fashion, make 
a diagram and attach his name to it, so that there may be as 
many examinations as possible, if the case should come to 
autopsy. It is very common, therefore, at autopsy to find 
several complete examinations by the physician who treated 
the case, and several others by other physicians on the staff, 
This not only makes the autopsy interesting, but causes it to 
be done in an exhaustive fashion. Like our history sheets, 
we have a very complete aut psy sheet, every question on 
which must be answered. 

At the end of the vear all the statistics relative to cases are 
compiled and printed in an annual report. 

[In the dispensary, as in the hospital only absolutely desti 
tute cases are taken. In regard to the financial condition, 
the word of the patient is taken for the primary examination 
and treatment. Subsequent to this, however, an inspectress 
visits the patient’s house and if his financial condition is found 
better than stated, he is refused further treatment. 

The history and examination sheets used in the dispensary 
they are filled out with 


are the same as in the hospital, anc 
the same exactness. ‘The summary examinations, however, 
are required in the dispensary not once a month, but once in 
three months. We have fifteen men in the dispensary, each 
one spending four hours a week, seeing altogether an averag 
1d 


of seven hundred new cases a vear, and four hundred 
cases. These dispensary physicians come two days a week, 
spend two hours each time, and see the different cases once in 


two weeks. It takes about an hour to see a new case the first 
time, hence they see only one or at most two new cases on any 
single day. Cases are seen only once in two weeks in order to 
vive sufficient time for changes of condition to be noticed and 


| 


in order to avoid too much medical interference, which can do 
harm. I have always thought that the greatest trick I learned 
in the treatment of tuberculosis was the infrequent seeing ol 
cases, It is not possible to treat every little symptom mani- 
fested by a tuberculous patient, and if the patient is seen fre- 
quently it is almost impossible to avoid this overmedication, 
which only does harm. 

As soon as the patient comes into the dispensary, whether 
he is a new or old case, he is handed a spit cup by a nurse who 
is always present in charge of the dispensary, and he uses the 
spit eup while awaiting his turn, and takes it with him into 
the examining room. ‘These spit cups are the regulation paste 
board spit cups Im a brass container. As each patient is leav- 
ing, after his first visit. he is given free of charge a set of pre- 
ventive rules to hang up in the house, one brass container, 
fourteen spit cups, and a number of paper handkerchiefs, and 
paper bags. He is shown exactly how to use these different 
things by the nurse in charge, and instructed in the necessity 
for their use by the physician. 


If the patient is destitute he is frequently ordered milk )y 
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‘ We have two milk stations in Philadelphia: and joins to the history of the patient so that the physician 
ne at t stitute itself, and one in Kensington, in the north- may see at the next visit of the patient the inspectress’ point 
rn se the city, about three miles away from the insti- of view in regard to how the patient is co-operating with him 

ition milk is delivered in the western and All the answers to the questions which go to show the ‘patient 
eouthern sections of the citv through local milk dealers. is doing his duty in that description are written in back ink. 
Milk is given to the patient under various circumstances The things which the patient does contrary to what he ought 
nd in varving amounts. The most common intention in giv- to do are written in red ink in order to call the physician’s 
0 ; for the nourishment of the patient in order to attention to them without being obliged to read the whol 
ell, and in this case the milk is usually given in report, 
intities of about three quarts per day; it is given, however, If the patient is not following the physician’s directions, 
R rpose ot being able to contro! an advanced case his attention is called to the fact. and if he is found disobey 
\ s evident nothing can be done in the way of ng the emphasized directions, his milk is stopped, if he gets 
vement. All patients coming to the dispensary milk, or his treatment, if he merely gets treatment. 
entive supplies in the shape of spit cups, and If the patient has advanced tuberculosis he is encouraged to 
ns: only about one-quarter of them are elven come into the Phipps Institute or go to the Philadel phi: Gren 
eral Hospital. Sometimes he refuses to come into the Phipps 
Whe atient coming to the dispensary is an early case Institute on account of the autopsy requirement and refuses 
sus y advised to go to the White Haven Sanatorium to go to the Philadelphia Hospital on account of it being also 
six ths, though if his resistance is verv good, or if he the alms house. Such a case is investigated before there is 
ses the sanatorium:on account of not wishing to any question of giving him milk and then only in case he 
: without support, he is treated in the dispen- cannot be controlled without the milk is he given a quart o! 
and encouraged to come once in two weeks. The nurse milk daily, and then only in case he can be controlled by it 
sits his apartments or house and reports on it: if he is liv- Even in the dispensary we look more to prevention than to 
o ontined an apartment, the nurse and physician absolute cure, though we try also to accomplish the latter: in 
ith advise a change. Sometimes this change is accomplished, other words even in the dispensary we are not satisfied to hold 
ain it 1s nd practically impossible on account of lack of patients as life long milk pensioners. A patient is treate 
3} eet more rent. In this case as much as possible is for a definite length of time, as for instance, six months o1 
ne at the present home. The wife. or other members of the vear, being carefully instructed throughout this period. We 
MIL re instructed in the communieabilitv of the disease consider then that if we have not cured him, we have at least 
steps required in order to prevent infection. "Thev are instructed him so that he should not be a menace to others 
seq 1 eep the children outside as much as possible dur- If then he has been getting material aid, this aid is stopped 
o the ’ It is insisted that the rooms be wide open at Of course the patient may continue and usually does continu 
g -infected immediately by the Board of Health, and coming to the dispensary for advice. 
ept clean, practically disinfected thereafter. The wife is In some of the European dispensaries, especially the one at 
nstructed to boil all the eating utensils or to wash the Lille, before the patient is examined, he is sent to a bat! 
tients separately. She is instructed to use a wet or moist room and while he is being bathed his clothes are disinfected 
sweeping, not a drv broom: also a wet cloth in dust- This is an added help in the way of instruction and in add 
ng, not a dry cloth. It is seen that the patient has a bed to tion aids in prevention since the patient’s clothes are so likely 
self, even though a makeshift in the shape of a couch has to he infected. 
) In addition to milk, the French dispensaries supply eggs, 
nurse visits the patient once in two weeks and reports meat, coal and sometimes lodging. It also takes care of a 
ving: The amount of milk received by the the patient’s laundry in order to make sure that it is fre 
rom the institute; whether or not it is used by the quently washed and also in order to avoid the possibility of 
tient ether or not he is working; whether or not he infecting the laundress. 
es exercise out of doors; sleeps with the windows open; In addition to the hospital and dispensary the Phipps Insti 
ts in the tchen: uses a spit cup: uses his paper napkins; tute has an extensive laboratory in which all those connected 
rss} cups and napkins; spits on sidewalk when on with the institute, work. The laboratory is fitted up for ba 
ses handkerchiefs or-:rags: whether or not the prem- teriological and pathological study. Since it is simply a 
es ar an: whether or not there is a back vard and what modern laboratory I omit details. 
ow many people there are in the house: how One of the Lreque nt questions asked us is, how much 0} 
= In the house; whether or not there are othe sition is manifested towards the autopsy requirements for ad 
~ in the house sick: whether or not the patient uses mission to the hospital. It is surprising to know how littl 
Nts ; the rules of the institute have been hung up in opposition is made to it. There are practically only three 
se: al ether or net she (the nurse) has instructed classes of people who raise any objection whatsoever; first. 
atient in the observance of the rules. There is a special the Hebrews. since it is definitely against their belief: seco: 


se questions which the nurse writes out the Irish who have a great sentimental regard for the dea 
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bodies of their friends; third, the colored people, who fear 
that the permission to do the autopsy carries with it the sure 
death of the individual. The Germans and the English make 
no objection whatsoever, and the objections of the others are 
so easily overcome that the majority of our patients are Irish 
and a few are colored people and Jews. 

The good accomplished by the Phipps Institute may be put 
under three heads: the good to the physicians, the good to the 
patients, and the good to the public at large, accruing from 
the study, treatment, and prevention of tuberculosis. In the 
study of tuberculosis the physician derives his benefit, first 
from the examination of the case, and particularly from the 
fact that the examination must be complete, thereby rendering 
him more thorough in his work; second, from the confirma- 
tion or non-confirmation of his examination findings at au- 
topsy; and third, from the weekly staff meetings which aver- 
age more than twenty men out of the staff of thirty-two, at 
which cases and theoretical questions are discussed and to 
which uncommon or diffieult cases and pathological specimens 
are brought. 

The benefit to the patients lies in the amount of improve- 
ment produced, the care taken of them while they are very ill, 
and the prevention of contagion in other members of the 
family. 

Since the hospital is intended for advanced cases, and since 
according to our statistics only advanced cases are admitted, 
it is readily intelligible that our results would not appeal to 
a layman on account of the number of patients who die. ‘To 
physicians, however, this is perfectly natural and from our 
standpoint what is remarkable is not the number who die be- 
cause that was to be expected, but the number that not only 
improve but improve sufficiently to go back to light work for 
one or more years. 

The following are the statistics of the results of treatment 
of cases in the Phipps Institute that remained in the hospital 
or came to the dispensary over a period of three months for 
the year ending February, 1907: 

HOUSE. DISPENSARY. 


CO ee 6 (16.22%) 





a ere ere ae 27 (72.97%) 
SD os nitemm naa oe 4 (10.81%) 
A ere ee 
Moderately advanced arrested ...... ha 
" ” improved .... 6 (50%) 53 (67.09%) 
si unimproved . 2 (16.66%) | 22 (27.84%) 
GP -kicusseudn 4 (33.33%) 4 ( 5.06%) 
Far advanced arrested ............. as 2 
“7 6 SN 985 By aidiedaredis 18 (41.86%) | 7 (385%) 
a unimproved ......... 14 (32.55%) | 9 (45%) 
eer res 11 (25.58%) | 4 (20%) 
55 136 


The benefit to the public is in the general prevention of the 
disease ; in the education of physicians to be capable of recog- 
nizing the disease in an early stage, and capable of treating it 
so as to insure cure if cure is possible; in the popular lectures 
which are given by the various members of the staff on request, 
either to popular societies, like labor and beneficial unions, or 
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to medical societies ; in the education of trained nurses in the 
care of tuberculosis, and in the running of tuberculosis dis. 
pensaries and sanatoria; and in the general diffusion of edy. 
cation by means of the annual report published in an edition 
of five thousand copies and distributed gratis. 

A study of what is being accomplished in the way of the 
prévention of tuberculosis, published in the Third Annual Re. 
port, was entitled “A Statistical Study of the Influence of 
the Henry Phipps Institute upon the death-rate in Philadel. 
phia.” This statistical study was made of all the wards in the 
city of Philadelphia, and it was found that all the wards in 
which tuberculosis dispensaries or hospitals were located 
showed a definite decrease in tuberculosis, which was above 
the legitimate decrease taking place almost everywhere. The 
largest decrease in the city of Philadelphia was found in the 
wards in which the Phipps Institute does the greatest amount 
of its work, despite the fact that these are the slum wards of 
the city. The only wards which showed a definite increase in 
tuberculosis during the past three years were the fashionable 
wards in which the wealthy people live. 

The fact that every ward in which a tuberculosis institution 
exists has had a reduction in the death-rate from tuberculosis 
is very interesting in view of the opposition which exists to 
the establishment of institutions for the treatment of tuber- 
culosis on the score of danger to the neighborhood. There 
was the strongest opposition to the location of the Rush Hos- 
pital in the twenty-fourth ward. The twenty-fourth ward 
shows a reduction in the death rate from tuberculosis while 
its neighbor, the thirty-fourth ward, with exactly the same 
kind of a population, has had an increase. 

Another very interesting fact is that the reduction in the 
death-rate from tuberculosis during the three years is among 
the poor in the crowded parts of Philadelphia rather than 
among the well-to-do in the sparsely built up parts of the city. 
The greatest reduction has been in the slum district, the 
foreign district, the colored district, and the manufacturing 
districts. These are just the parts of Philadelphia in which 
tuberculosis was most rife formerly. The wards in which the 
wealthy and the well-to-do live either have had an increase in 
tuberculosis or very little decrease. A corollary springs from 
these facts that the superficial instruction given te the wealthy 
and well-to-do for the prevention of tuberculosis as advocated 
by many is insufficient for the prevention of tuberculosis. 

One of the things at the Phipps Institute that we are 
proudest of and would not be without is our training school 
of nurses. 

When the institute first opened we were forced to take any 
nurse that we could get, and the majority of these knew little 
or nothing about the care of the tuberculous. Moreover many 
of them were afraid of tuberculosis and accepted positions 
simply because they were out of a position at the time. The 
inauguration of our own training school was a great venture 
since we put into it only cured tuberculous cases. Practically 
all of these tuberculous cases came from the White Haven 
Sanatorium. We consider our training school a great success 
and it is a suecess for probably the following reasons: first, 
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, ore ¢ . . . salt —. 
even When the girls enter they are already pretty well trained 
of the tuberculous on account of the knowledge 
the cure of their own case; second, having gotten 


sis themselves, they are not at all afraid of it; 


in the care 


received in 
over tubercul 
third, they are not disgusted by the unpleasant features of 
tuberculosis, namely, the expectoration, etc.; fourth, on ac- 
count of their own cure, they are extremely enthusiastic about 
the cure of others, and having seen quite advanced cases 
recover they are never ready to give up hope; fifth, they are a 
constant source of encouragement to the patients who have 
thus constantly before them an example of cured tuberculosis. 

The training school has been opened three years. So far we 
have taken in thirty-five girls of whom eighteen have grad- 
uated and have lucrative positions outside. Of the thirty-five, 
five have broken down. 

It is commonly thought that our nurses must have been 
This is not at all true. The 


our nurses were moderately advanced cases of 


very early cases of tuberculosis. 


majority of 
tuberculosis. A small number were early cases and a few far 


advanced. One of the nurses at present in our training school 


has a cavity at the top of each lung, has moist rales all over 


both lungs, and was for two years absolutely confined to bed, 
Another of our nurses came into the Phipps Institute in a 
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far advanced stage and successfully graduated in our training 
school this fall. I have gone into this question of nurses 
rather extensively because the most important essential of a 
tuberculosis dispensary is a well trained nurse. 
There are two ways of running a tuberculosis dispensary, 
namely, like the Phipps Institute dispensary or the German 
dispensaries. The Phipps Institute dispensary is devoted 
more to the study and the German dispensary more to the 
treatment of the The Phipps Institute dispensary 
treats a small number of patients, the German dispensary a 


cases. 
large number. In the Phipps Institute dispensary a physician 
does everything in connection with a case except visit it; he 
takes the complete history, makes the complete examination, 
weighs the financial condition, gives instructions, etce., ete. 
In the German dispensary the nurse takes the history, judges 
the financial circumstances, and gives the instructions, the phy- 
I think there are good 
Where the amount 


sician deciding only on the diagnosis. 
arguments for both classes of dispensaries. 
of funds is limited I think the arguments favor the Phipps In- 
stitute method since the patient is not only treated but the 
physician is further educated. In the German dispensary 
there is practically no lack of funds on account of the backing 
by either the insurance companies or the government. 





PROCEEDINGS OF SOCIETIES. 


THE JOHNS HOPKINS MEDICAL SOCIETY. 


March 2, 1908. 


Meeting of the Johns Hopkins Hospital Medical Society, 
Dr. Finney presiding. 
|. A Case of Gas-cyst of the Intestine. Dr. FINNEY. 

The case was that of a man, between 60 and 70 years of 
age, who sought surgical advice because of his having lost 
more than one-half of his weight within a comparatively short 
time. For the past vear he had suffered digestive disturbances 
When first 
vomiting everything that he ate, and at times the vomitus 


that had gradually grown worse. seen he was 


included food taken 24 or 48 hours previously, showing ob- 


struction at the pylorus. He had vomited blood. Since his 
gastric juice contained no free hydrochloric acid and because 
of other symptoms, a diagnosis of carcinoma of the pylorus 
was made. 

To relieve the obstruction a gastro-enterostomy was per- 
formed. The operation revealed cancer of the pylorus that 
involved the upper portion of the duodenum and the lower 
part of the stomach, as well as the retroperitoneal glands. 

Springing from the free border of the ileum, near the ileo- 
cecal valve, and fitting collar-like around the intestine for a 
distance of about 8 inches, was a peculiar soft mass or tumor, 
which extended up pouch-like from the ileum. 
was made up of many thousands of little blebs that on cross 


This mass 


section looked like bubbles or soapsuds, innumerable bubbles, 


pressed so closely together that they were facetted. At the 


base of the tumor along the intestine there was more fibrous 
Here there old 
hemorrhages—about a dozen or more. The size of the blebs 


tissue than elsewhere. and were rather 
ranged from that of a small grape to a point just within range 
of vision. 

The picture was more that of an echinococcus cyst than 
When cut into it was evident that the cysts 


The 


There were no bacteria in the cysts, which 


anything else. 
contained air under so much tension that they popped. 
gas did not burn. 
were lined by endothelium and supported by a delicate fibrous 
Giant cells, some necrosis, and endarte- 
The 


tissue framework. 
ritis obliterans of the vessels were also to be made out. 
giant cells formed in the endothelium. 

The literature contains 
Mayer of 
nothing but air, in the pig's intestine. 


very few references to gas-cysts. 
jonn, in 1825, reported finding cysts containing 
Since then these have 
1867 Winckel 


Including the case pre- 


frequently been observed in heaithy pigs. In 
first noted a similar condition in man. 
sented by the author there have been in all eight instances of 
the gas-cyst of the intestine reported as occurring in man, only 


two of which were noted in the living subject. 


DISCUSSION. 


Dr. WELCH stated that when working with the B. aero- 
genes capsulatus some years ago he became interested in these 
cysts, but he was left in doubt whether this organism caused 
the cysts. Gas-cysts of the brain have quite a literature: here 


they are due to the gas bacillus. He did not think that Dr. 
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Finney’s case could be interpreted as a B. aerogenes capsulatus 
cyst, since microscopic sections showed some very remarkable 
polyhedral cells with curious honeycombed, vacuolar appear- 
that Mayer, he said, regards 


these as tumors and the gas as secretion; and there seems a 


ances seemed characteristic. 
priori at least no reason why we could not imagine cells 
occurring, which secrete gas. Nevertheless, it is hard to see 
why the gas remains and is not absorbed. 


Il. Splenectomy, with a Report of Six Cases. Dr. GrorGe BEN 


JoHnstTon, Richmond, Va. 

This paper embraced a statistical summary of all cases of 
splenectomy, reported prior to 1908; together with an account 
of six cases operated upon by the author. 

Bardeleben’s demonstration that the spleen might be re- 
moved without appreciable loss to the animal economy led to 
the operation as indicated in the occurrence of pathological 
Vulpian summed up the 
(1) a transient 


changes, injuries and wounds. 
changes resultant on splenectomy as follows : 
decrease in the red blood count and an increase in the white 
blood count; (2) the thyroid gland cannot assume the func- 
tion of the spleen; (3) the lymph glands and bone marrow 
show increased activity; (4) the regeneration of blood is 
probably less rapid than normal. Some patients complain of 
pain in the bones, while others show an enlargement of the 
thyroid. 

In his statistical study of splenectomy the speaker tabulated 
the lesions for which the operation was performed under 13 
headings: idiopathic hypertrophy, ectopic spleen, ectopic 
spleen with twisted pedicle, malarial hypertrophy, ectopic 
malarial spleen, ectopic malarial spleen with torsion, splenic 
anemia (Banti’s disease), cysts of the spleen, leukemia, tu- 
berculosis, sarcoma, abscess, and miscellaneous affections. He 
divided all cases under three headings: those reported before 
1890, those between 1890 and 1900, and those from 1900 to 
1908, 

(1) Idiopathic hypertrophy.—It is most probable that this 
condition results from some past infection, latent malaria, 
syphilis, ete. The indications for removal are usually prophy- 
lactic against subsequent possible rupture. The results are: 
prior to 1890, 18 cases with 11 deaths; 1890 to 1900, 15 cases 
with 2 deaths; 1900 to 1908, 41 cases with 8 deaths. 

(2) Ectopic spleen.—The cause may be congenital (in rare 
instances), but it is usually an enlargement that produces 
relaxation of the suspensory ligaments. The indications for 
removal are, danger of torsion of the pedicle and the sub- 
jective symptoms on account of pressure. The results are: 
prior to 1890, 17 operations with 3 deaths; 1890 to 1900, 28 
cases with 2 deaths; 1900 to 1908, 14 cases with 1 death. 

(3) Ectopic spleen with torsion of the pedicle.—Operation 
It is usually possible to make out the tense and 
tender spleen. The results are: prior to 1890, 5 cases with 4 
1890 to 1900, 11 cases with 4 deaths; 1900 to 1908, 
11 cases with no death. ° 

(4) Malarial hypertrophy.—The indications for operation 
are increased size, increased mobility, the tendency to rupture 
and danger of torsion of the pedicle, anemia and cachexia 





is imperative. 


deaths; 








make the prognosis grave. The results are: before 1890. 24 
cases with 15 deaths; 1890 to 1900, 64 cases with 15 deaths; 
1900 to 1908, 58 cases with 8 deaths. 

(5) Ectopic malarial spleen.—The mortality is very low. 
Before 1890 there were 11 cases with no death: 1890 to 1900, 
15 cases with 1 death; 1900-1908, 14 cases with no death. 

(6) Ectopic malarial spleen with torsion of the pedicle— 
Before 1890, 2 cases with 1 death; 1890 to 1900, 3 cases with 
1 death; 1900 to 1908, 7 cases with 1 death. 

(7) Splenic anemia (Banti’s disease ).—This classification 
includes those cases of enlargement of the spleen with anemia 
and without a history of malaria or general glandular enlarge- 
ment. ‘I'wo cases operated upon by Cushing and by Warren 
are well after 8 and 64 years respectively. The results are: 
before 1890, 12 cases with 5 deaths; 1890 to 1900, 18 cases 
with 4 deaths; 1900 to 1908, 25 cases with 3 deaths. 

(8) Cysts—These may be non-parasitic, hydatid, which 
are the most cominon, and dermoid, of which only one jn- 
stance has been reported. 
cyst are: before 1890, 5 cases with 3 deaths; 1890 to 1900, 
10 cases with 1 death: 1900 to 1908, 8 cases with no death. 
For non-parasitic cysts there were, before 1890, 4 removals 
with no death: 1890 to 1900, 3 removals with no death: 1900 
to 1908, 6 removals with no death. 


The results of excision for hydatid 


(9) Leukeemia.—In this affection splenectomy is definitely 
contraindicated. There have been 48 cases with 44 deaths. 

(10) Tuberculosis—There are record 
where the spleen was removed with the subsequent entire re- 


several cases on 


covery of the patient. The condition is hardly ever primary. 
Before 1890 there was 1 removal with no death ; 1900 to 1908, 
3 removals with no death. 
(11) 
deaths. 
(12) Abscess—This condition is always secondary. Sur- 





Sarcoma.—There have been 11 cases reported with 3 


gical treatment is always indicated; and incision and drain- 
age is the operation of choice. There have been 9 splenecto- 
mies with 1 death. 

(13) this 
speaker grouped 5 splenectomies for pseudoleukemia with 1 
death, 1 successful operation for infantile splenic anemia, 4 
operations for benign growths with 1 death, 1 successful re- 


Miscellaneous conditions.—Under head the 


moval for echinococcus cyst, and 1 excision for aneurysm of 
Under injuries he grouped spontaneous 
Immediate operation is im- 
perative after rupture: the statistics are, 67 operations with 
29 deaths. If the spleen suffers a penetrating wound, opera- 
tion should be performed if the injury is multiple: for such 
wounds there have been 13 removals with 4 deaths. The cases 
that include all trauma number 150 splenectomies with 51 
deaths. 

Of Dr. Johnston’s own 6 cases, 5 terminated in recovery. 
The fatal case was one of leukemia. 


the splenic artery. 
ruptures and crushing accidents. 


DISCUSSION. 
Dr. HUNNER expressed the society’s indebtedness to Dr. 
Johnston and stated that in the gynecological service of the 
Johns Hopkins Hospital there have been, in 13,000 admis- 
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sions, 5 cases of splenectomy and 1 case of partial excision of 
a blood cyst of the spleen. Of the 5 cases 2 were diagnosed 
before operation as multilocular ovarian cystoma, especially 
as they were wedged in the pelvis. One case was first diag- 
nosed myoma uteri, although the possibility of a misplaced 
kidney was thought of. Only two of the five cases were diag- 
nosed. In all there was a history of malaria. 

Dr. CusHiNe recalled having removed 2 spleens for splenic 
In both cases the most marked symptom was hema- 
temesis. In the first case the diagnosis was gastric ulcer: no 
ulcer was found, but a very large spleen was remoyed. In the 
second case, Dr. Osler thought the hamatemesis was due to 


anemia. 


some disturbance of the gastro-splenic vessels. Although this 
patient gained rapidly and the wound healed, he died 2 weeks 
after the operation from a sudden attack of hematemesis. 
Autopsy revealed extensive oesophageal varices, but there was 


no lesion of the stomach. 


March 16, 1908. 


Meeting of the Johns Hopkins Hospital Medical Society, 
Dr. Norton presiding in the absence of the president, Dr. 


Finney. 


|. The Kern-plasma Relation Theory. Dr. Howarp, Cleveland, 
Ohio (see 2d article in this number). 


DISCUSSION. 

Dr. Wetcu considered work along the lines discussed by 
Dr. Howard to be of the highest importance as possibly being 
able to shed light on the structure and function of cells. He 
thought it still doubtful whether the chromidial network in 
the protoplasm is to be interpreted as being of nuclear origin, 
although it takes the nuclear stain. If nuclei are developed 
in chromidin nuclear cytoplasm, the event would be of extra- 
ordinary scientific value: it would make us think of giant cells 
where we can see no nuclear division. Dr. Howard’s studies 
on pigmentation, he thought, opened up very suggestive lines 
of work. It is likely that the pigmentation in heart muscle is 
of nuclear origin. These studies might apply, perhaps, to re- 
gressive processes. We are familiar with giant nuclei in de- 
generations, with overgrowth of nuclei in atrophied fat and in 
degenerated atrophied muscle fibers. They may also throw a 
good deal of light on many of the mysterious inclusions in 
cells, particularly the Plimmer bodies. 

Dr. Howarp replied that he thought that Schaudinn had 
made a very clear case that chromidin is nuclear material. 
It stains exactly like it and undergoes division; not, however, 
mitotic division. In spore formation a certain amount of 
this material goes into the new spores. 


Il. Studies on the Circulation. Dr. P. M. Dawson, Dr. R. P. 
Hiecins, and Mr. L. W. GorHAM. 


There is good reason for supposing that under normal cir- 
cumstances the pulse pressure may be regarded as an index 
of the systolic output. It was, however, surmised that extreme 
variations in the mean blood pressure might disturb the paral- 
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lelism between these two phenomena. Accordingly Dawson, 
at first alone and later in company with Gorham, performed 
experiments in which the pulse pressure and the systolic out- 
put were carefully compared. The former was determined 
by means of the Hurthle manometer; the latter by the use of 
a plethysmograph. The results obtained seemed to them to 
justify the following conclusion: Under normal conditions 
and during various procedures (namely; stimulation of the 
vagus centrally and peripherally, of the saphenus nerve cen- 
trally and of the annulus Vieussentis, and also during intra- 
venous infusion of NaCl 0.7 per cent, intra-arterial infusion 
of strong sodium carbonate, bleeding and asphyxia) the pulse 
pressure remains a reliable index of the output of the heart 
per systole. 

Extensibility and elasticity should not be confused. In a 
perfectly elastic body each is the reciprocal of the other. The 
extensibility of the excised arteries is determined by applying 
to them a stretching force and noting the increase in length of 
the piece of artery under examination; the distensibility. by 
applying pressure to the internal surface of a closed cylinder 
of artery and nofing the change in the volume of the cylinder. 
Among those who have made studies of this kind is MacWil- 
liam, who called attention to the fact that the excised arteries 
exist in either the contracted or the relaxed condition and that 
the curves of distensibility and extensibility differ in the two 
cases. He found that in the relaxed artery both distensibility 
and extensibility diminished as the distension or stretching 
proceeded. In the case of the contracted artery, the disten- 
sibility showed at first an increase and then a decrease and the 
same was true of transverse extensibility. But in the case of 
longitudinal extensibility a curve similar to that of the relaxed 
artery was obtained. 

Higgins now confirms most of MacWilliam’s results but 
differs from him in two respects. (1) He finds that the lon- 
gitudinal extension of arteries in the contracted state at first 
increases and then decreases; that is, the same curve is ob- 
tained as in the case of the distensibility. (2) He regards 
the contracted state as a form of rigor mortis while MacWil- 
liam regards it as the normal condition of the healthy artery. 

With the object of determining the conditions actually pre- 
sent in the living animal, Dawson and Gorham made deter- 
minations of the velocity of transmission of the pulse wave in 
anxsthetised dogs in which the blood pressure was simulta- 
neously caused to vary to a considerable extent. In this way 
it was hoped that a definite relation would be detected between 
the mean pressure and the velocity of the transmission of the 
pulse. For, since the velocity varies with the elasticity, the 
relation of the distension of the vessels to the distensibility 
(or in other words the variations in arterial elasticity and ex- 
tensibility for varying arterial pressure) might thus be deter- 
mined indirectly. The experiments, however, yielded un- 
looked for results, for it was found that owing probably to 
changes in the tone and caliber of the arteries the velocity of 
transmission of the pulse shows variations which are often 
independent of the mean blood pressure (and pulse pressure) ; 
that is, of the distending force. 
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NOTES ON 
Obstetrics. A Text-Book for the Use of Students and Practi- 
tioners. Second edition. By J. WurrrmGe WILi1aMs, Pro- 
fessor of Obstetrics, Johns Hopkins University; Obstetrician- 
in-chief to the Johns Hopkins Hospital, etc. With 16 plates 
and 666 illustrations in the text. (New York and London: 

D. Appleton & Co., 1908.) 

Four years ago we took great pleasure in reviewing the first 
edition of this text which, on account of presentation of the path- 
ology, the sound teaching of its extensive subject matter, its 
unusual bibliography, and pleasing manner of presentation was 
destined in our belief to be a standard text for students interested 
in scientific medicine. Naturally, therefore, we have awaited the 
appearance of the second edition with some impatience, while 
some other obstetrical texts of comparative age have passed 
through new editions, necessitated in our judgment only by a 
much needed revision of their faulty pathology. 

We must confess that we received this new edition for review 
under the impression that it contained comparatively tew 
changes. Much to our surprise, therefore, we found that prac- 
tically the entire work has been revised and changed, and addi- 
tions made to nearly every chapter. The subjects of the greatest 
interest in the obstetrical world at the present time have been 
entirely rewritten. Especially is this true of the’ chapters on the 
toxemia of pregnancy, which now presents no points of resem- 
blance to the older article. During the last few years this sub- 
ject has been one of great interest to the Baltimore school, due 
in large measure to the brilliant and stimulating work of Sle- 
mons on the metabolism of normal and pathological pregnancies. 
As is well known from his recent articles, Dr. Williams would 
differentiate three types of pernicious vomiting of pregnancy; 
namely, reflex, neurotic, and toxemic. He takes the view that the 
two former types can be readily cured, whereas in the latter va- 
riety the pregnancy must be terminated before organic lesions 
supervene which may be so pronounced as to be incompatible 
with recovery. Much, therefore, depends upon the differential 
diagnosis, which according to the author can be made only by 
the ammonia coefficient, which in the toxe#mic variety exceeds 
10 per cent. This view has evoked a flood of discussion from 
many who are quite incompetent to discuss the subject, as well 
as some who have done work in this field yet believe that undue 
importance is attached to a subject dependent upon as many 
variable factors as ammonia in the urine. Be that as it may, the 
fact remains that the reasons for Dr. Williams’ belief are stated 
in the text in an extremely clear manner, and even if future work 
shows that the bottom of this blind subject has not been reached, 
the scientific world will still be under many obligations to Drs. 
Williams and Slemons for their stimulating work. The chapter 
on eclampsia is in effect a monograph as complete as could be 
desired. 

The chapters on the development of the ovum have also been 
entirely rewritten, and this subject, once the despair of the medi- 
cal student, now reads as an interesting novel. Waldeyer’s recent 
investigation of the development of the ovary is taken as a basis, 
and the development of the fetal membranes is considered in 
the light of the newer studies in the embryology of the higher 
mammals, which tend to substantiate the view that the amnion 
in man is formed as a result of the “inversion” of germ layers. 
These chapters, together with those of placentation, present a 
refreshing contrast to the usual descriptions noted in the average 
text. 

In the discussion of the mechanism of labor, Sellheim’s very 
recent theory is given which promises to revolutionize our former 
conceptions. 

We note with pleasure that Dr. Williams inclines more to the 
necessity of actual measurements of the pelvic canal than in the 
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former volume. Personally we believe that much harm has peen 
done by teaching that much information concerning the pelvic 
canal can be obtained by the usual external measurements. [pn 
our opinion, actual measurements should be made in ail cases, 
and the student taught that he is culpable unless the diagonal 
conjugate, and the anterio-posterior and transverse diameters of 
the outlet are taken as a routine, after the pelvis has been care. 
fully palpated. In the present edition, Klien’s work, which has 
added so much to our knowledge of contractions of the outlet. 
is considered and given the attention which it deserves. 

Viewed from the practical side, many important features of the 
new edition are found in the chapters on the treatment of con- 
tracted pelvis. Careful reading of these articles shows that the 
author has modified his view as to the advisability of performing 
cesarean section late in labor, as he now states that the results 
rapidly become worse the later it is performed, thus agreeing 
with the majority of American obstetricians. Yet the funda- 
mentals of his treatment of “border line” cases remain un- 
changed, and are based upon the fact that upward of 60 per cent 
of such cases will be delivered spontaneously if they are given the 
opportunity, although the fetal mortality increases so rapidly 
with the degree of pelvic contraction that it must be taken into 
consideration. Therefore, if all border line cases are subjected 
to primary cesarean section, as unfortunately is the present tend- 
ency, a very large proportion of cases will be needlessly sub- 
jected to a serious operation. For these reasons the author has 
largely substituted pubiotomy for the cesarean in the class of 
cases which he would first try by the second stage in the hope 
that labor may progress spontaneously, believing that the results 
will be less serious than by the older method. The statistics 
which he adduces are favorable to pubiotomy, although since 
these chapters went to press other less favorable reports have 
appeared in the literature. As yet the author has found no use 
for the induction of labor in this class of cases, which we believe 
has a most valuable field. 

So much discussion has arisen in this country concerning cer- 
tain phases of the treatment formerly advised in this text for this 
class of cases, that we can not refrain from certain comments. 
Although we are friendly neither to the late cesarean, nor to 
pubiotomy as elective measures, it does appear to us that the 
numerous opponents of the expectant plan of treatment advocated 
by the author have evaded a fundamental point, as it does not 
follow that the total mortality of cases of labor in contracted 
pelvis will be more in the expectant than in the elective plan of 
treatment, even though it is granted that the mortality of cxsa- 
reans during the second stage greatly exceeds that of those per- 
formed before the onset of labor. Fewer cases will be subjected 
to serious major operations in the expectant than in the elective 
plan, and therefore it is just as useless to compare the results of 
cesareans during the second stage of labor with those before the 
onset, as to compare the ultimate results of cervical cancer in 
the services of men who operate upon only 10 per cent of cases 
with those who treat a much larger number. The fact that Dr. Wil- 
liams would substitute pubiotomy for the late cesareans does not 
alter the fact that he is encouraging conservative treatment by 
selecting cases, which would be even more conservative if the 
premature induction of labor were advised in proper cases. The 
truth as to the best way of treating labors in contracted pelvis 
can be ascertained eventually only by the comparison of large 
series which include all the cases of contracted pelvis treated in 
various clinics, divided into groups according to the method in 
which delivery was effected, together with their maternal and 
foetal mortality. 

The text indicates that the author would wisely restrict the 
employment of accouchment forcé, advising vaginal hysterotomy 
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in its stead for rapidly terminating pregnancy when indicated, in 
all cases in which the cervix is undilated and rigid. 

In all other sections is the work also brought up to date, the 
additions necessitating an increase in the number of illustrations, 
plates and pages. 

This volume has been most difficult to review, largely due to 
the fact that the most important chapters are in effect mono- 
graphs, which constantly tempt one to discuss them from that 
standpoint, and make him forgetful that the work is designed for 
students and practitioners rather than teachers. Yet from any 
standpoint the edition is a distinct and valuable contribution to 
medical science, combining as it does safe teaching and scientific 
accuracy with a rare literary style. FRANK W. LyNcH. 
First and Second Interim Reports of the Royal Commission ap- 

pointed to Inquire into the Relations of Human and Animal 
Tuberculosis. (London: Printed for His Majesty's Sta- 
tionery Office. by Wyman & Sons, Limited, Fetter Lane, E. C. 
1904-1907.) 

Following Professor Robert Koch’s famous address before The 
British Congress on Tuberculosis on July 23, 1901, the King of 
England appointed on the 3lst day of August, 1901, a Royal 
Commission consisting of Sir Michael Foster, Dr. German Sims 
Woodhead, Dr. Sidney Harris Cox Martin, Prof. John McFadyean 
and Prof. Rubert William Boyce to inquire and report with re- 
Whether the disease in animals and 
man is one and the same; 2. Whether animals and man can be 
reciprocally infected with it; 3. Under what conditions, if at all, 
the transmission of the disease from animals to man takes place, 
and what are the circumstances favorable or unfavorable to such 


spect to tuberculosis: 1. 


transmission. 

This commission thus appointed immediately prepared to con- 
sider an answer to these questions by making a series of experi- 
ments upon animals, and through the generosity of Sir James 
Blyth was placed in control of two farms with farm buildings 
and other accommodations for the investigation of the problems 
at Stansted about half way between London and Cambridge. 

On the 16th of May, 1904, the commission made its first interim 
report, a little pamphlet of four leaves without cover. In this 
report, the commission says: “ The results which we have thus 
obtained are so striking, that we feel it our duty to make them 
known, without further delay, .... for the reason that the result 
at which we have arrived; namely, that tubercle of human origin 
can give rise in the bovine animal to tuberculosis identical with 
ordinary bovine tuberculosis, seems to us to show quite clearly 
that it would be most unwise to frame or modify legislative meas- 
ures in accordance with the view that human and bovine tubercle 
bacilli are specifically different from each other, and that the 
disease caused by the one is a wholly different thing from the 
disease caused by the other.” 

Following up the line of work already begun and thus reported 
upon in the First Interim Report, in January, 1907, the commis- 
sion issued its Second Interim Report with a detailed statement 
of all the investigations completed up to that date. The whole 
comprises six full quarto volumes consisting of about 2600 pages. 
The care and accuracy with which the details of each line of 
investigation have been made make the report well worthy of the 
highest consideration. 

The work upon the Pathogenic Effects of Bovine Viruses has 
been done mainly by Dr. A. Stanley Griffith. The work upon the 
Pathogenic Effects of Human Viruses by Dr. Louis Cobbett. The 
volume on the “Comparative Histological and Bacteriological 
Investigations,” by Dr. Arthur Eastwood. 

A few quotations as to the bearings of the results arrived at will 
be interesting, and these conclusions are based not only upon the 
most careful observations of the men whose names have just been 
quoted, but have been carefully investigated in every instance by 
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the commission itself, and, therefore, are entitled to great weight. 
The report says: 

“There can be no doubt but that in a certain number of cases 
the tuberculosis occurring in the human subject, especially in 
children, is the direct result of the introduction into the human 
body of the bacillus of bovine tuberculosis; and there also can be 
no doubt that in the majority at least of these cases the bacillus 
is introduced through cows’ milk. Cows’ milk containing bovine 
tubercle bacilli is clearly a cause of and of fatal 
tuberculosis in man. 

“ Of the 60 cases of human tuberculosis investigated by us, 14 of 
the viruses belonged to Group 1, that is to say, contained the 
bovine bacillus. If, instead of taking all these 60 cases, we con- 
fine ourselves to cases of tuberculosis in which the bacilli were 
apparently introduced into the body by way of the alimentary 
canal, the proportion of Group 1 becomes very much larger. Of 
the total 60 cases investigated by us, 28 possessed clinical histories 
indicating that in them the bacillus was introduced through the 
alimentary canal. Of these 13 belong to*Group 1 (i. e., contained 
the bovine bacillus). Of the nine cases in which cervical glands 
were studied by us, three, and of the 19 cases in which the lesions 
10 belong to Group 


tuberculosis 


of abdominal tuberculosis were studied by us, 
1 (7%. e., contained the bovine bacillus). 

“These facts indicate that a very 
culosis contracted by ingestion is due to tubercle bacilli of bovine 


large proportion of tuber- 


source. 

“A very considerable amount of disease and loss of life, espe- 
cially among the young, must be attributed to the consumption 
of cows’ milk containing tubercle bacilli. The 
bercle bacilli in cows’ milk can be detected, though 
difficulty, if the proper means be adopted, and such milk ought 
never to be used. There is far less difficulty in recognizing clin- 
ically that a cow is distinctly suffering from tuberculosis, in which 
case she may be yielding tuberculous milk. The milk coming 
from such a cow ought not to form part of human food, and in- 
deed ought not to be used as food at all. 

“Our results clearly point to the necessity of 
stringent than those at present enforced being taken to prevent 
the sale or the consumption of such milk.” 

Such conclusions as these, reached after such careful and com- 


presence of tu 


with some 


measures more 


prehensive investigations as the report indicates, must command 
our respectful attention and warn us to remit in no degree our 
efforts to secure milk, especially for infants, from cows proven 
by the tuberculin test to be free of tuberculosis. w. B: J. 


Thirty-fifth Annual Report of the Local Government Board, 1905- 
1906. Supplement in the Continuation of the Report of the 
Medical Officer for 1905-1906. “On Sanatoria for Consumption 
and Certain Other Aspects of the Question.” 
By H. Timerectt Butstrrope, M.D. Price 10s. 2d. (London: 
Printed for His Majesty's Stationery Office, by Darling & Son, 
Ltd., 34-40 Bacon St., E., 1908.) 

Attention is called to this comprehensive report of the tuber- 

Britain, a volume of 670 pages. No 


Tuberculosis 


culosis question in Great 
work which has recently appeared gives such a complete idea of 
the condition of the tuberculosis problem in any country as does 
this of Dr. Bulstrode’s. The extent of the study may be gathered 
from the titles of certain of its chapters. Chapter II—‘ The De- 
cline in the Death Rate of Pulmonary Tuberculosis in England.” 
Chapter V—‘ The Prevalence of Tuberculosis in the Human Sub- 
ject and the Evidence which such Prevalence affords of the Cura- 
bility of the Disease.” Chapter VII—‘ The Influence of Earlier 
Recognition and Better Treatment upon the Death Rate of the 
Malady.” Chapter VIII—‘‘ The Evolution of the Sanatorium 
Idea.” Chapter XII—‘“ Immediate Results of Sanatorium Treat- 
ment.” 

Extremely interesting is Chapter II with its table showing the 
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steady decrease in the death rate from tuberculosis since the 
year 1853, a decline not much increased or altered apparently by 
the discovery of the tubercle bacillus, or the modern methods of 
prevention; a decline, too, if it were to persist in future years at 
the same rate would seem to indicate that within the memory of 
men now living tuberculosis would cease to be a factor in the 
death rate of Great Britain. 

The latter part of the book is devoted particularly to the de- 
scription of the sanatoria of the British Isles, and gives both by 
pictures and by full statements a very accurate idea of the kind 
of work being done in each one of them. England, particularly in 
the last two or three years, has had a very large increase in the 
number of its sanatoria, and as their statistics compare very 
favorably with the statistics in the sanatoria, which in earlier 
years were considered to be in the necessary climate, this report 
goes far toward disproving the value of climate per se as a 
factor in the curability of tuberculosis. 

This report should have wide reading in this country as it rep 
resents the best type of Work upon the subjects discussed. 

H. B. J. 


Diets in Tuberculosis, Principles and Economics. By Nott DEAN 
BARDSWELL, M. D., etc., and Jonn Exvitis CHAPMAN, M.R.C.S., 
etc. (London: Henry Frowde, and Hodder «& Stoughton.y 
Oxford Medical Publications. 


There has been of late years a general reaction against forced 
feeding in tuberculosis and a more reasonable groundwork sought 
for in prescribing diets to tuberculous patients. Bardswell and 
Chapman have contributed interesting observations to the ques- 
tion, and in their present publication have collected their pre- 
vious work, and put it into a concise and instructive form. The 
book is plainly and interestingly written, and as it is not at all 
technical, it will prove of as great value to visiting nurses and 
social workers as to physicians. There is no problem these meet 
more important than the instruction of the poor in the most 
economical food they can buy and the most advantageous way 
they can prepare it. The object of the authors is to construct a 
standard diet that will be clinically efficient, that will be palatable 
and that will be economical. They accept as a normal physiologi- 
cal diet one that contains for each day 120 grammes of proteid 
and from 2500 to 5000 calories depending upon the amount of 
muscular work done. For a tuberculous patient the amount of 
proteid and the number of calories should be raised by about a 
third above what would be for them a normal diet. Their gain 
in weight and the clinical progress of their disease is then quite 
satisfactory and they are saved the digestive disturbances which 
are frequently so very distressing when forced feeding is prac- 
ticed. An economical diet the authors conclude from studies of 
normal workingmen’s diets, should not cost over 1 shilling, or 25 
cents per day. They give a lengthy consideration of the cost and 
nutritive value of various articles of food and an interesting 
report upon the relative efficiency of animal and vegetable pro- 
teid. They were able to treat quite successfully early cases of 
pulmonary tuberculosis when the patients could take considerable 
exercise with absolutely meat-free diets. Advanced cases with 
fever and at rest must have their meals in a more concentrated 
form as their impaired digestion cannot cope with the large bulk 
of food it is necessary to take to get the required amount of pro- 
teid from vegetables. In the last chapter a diet table is given 
which was used in the Coppin’s Green Sanitarium and which 
may be considered a standard. It contains 153.3 grammes of 
proteid and 3889 calories; its cost is 11.57 pence, or about 24 cents 
per patient per day; each cent buys 6.4 grammes of proteid and 
162 calories; the diet is clinically efficient as the progress of the 
patients was most satisfactory. The book is liberally supplied 
with tables which make the information compact and are not so 
filled with detail as to be a task to unravel. 
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A Mind That Found Itself—An 
WHITTINGHAM BEERS. 
1908.) 


Autobiography. By CLIvvorp 
(New York: Longmans, Green & Co 


The value of this work can be estimated justly by a few trained 
psychiatrists only, and for that reason it is regrettable that it 
should be read by the public at large. It is right that the public 
should be informed of all that Mr. Beers tells it, but the public 
will hesitate to believe that Mr. Beers’ autobiography is credible. 
Mr. Beers was insane, and passed several years in both private 
and State hospitals for the insane in Connecticut. Of the years 
passed in these institutions, and what he saw, and how he suf. 
fered in them he has written fully, and by the student of mental 
disease this autobiography will be read with care. Mr. Beers has 
written the book with the purpose of arousing national interest 
in these asylums, and of effecting reforms in their internal ad- 
ministration. Many should doubtless be wiped off the face of 
the earth—they are horrible and a disgrace to our civilization— 
others, like all human institutions, could be improved, and a few 
perfect as kind-heartedness can 
make them. It would be a pity if the public were to get over. 
excited on this question—reforms cannot be accomplished of a 
sudden, and there is no doubt that each year sees improvements 
would be well if there was 
more State supervision of all where this class of 
patients is cared for, but al! know State supervision 
often is where appointments are made for political reasons rather 
than on the ground of knowledge and capacity. Other similar 
autobiographies have been written, and the care of the insane has 
for years been discussed in our legislative bodies, and their care 
is, on the whole, as good as that of other dependent and irre- 
sponsible persons. Their care cannot be better than the intelli- 
gence of the communities in which they live accounts for. It is 
not simply either a question of intelligence, but one of finances. 
Many of those in charge of the insane are ignorant, many have 
not and cannot secure the means to carry out reforms they see 
the need of. Mr. Beers praised for his frankness—it 
must have been even more painful to him to write his autobiog- 
raphy than it is for us to read it—and if he succeeds in securing 
any needed reform, the public will be most grateful to him, and 
hail him as a hero. Meanwhile, may the book be read only by 
the serious-minded, and not by those in search of a new sensation, 
no matter at what cost. It is most painful to think of any one 
reading this sorrowful revelation of a man’s most intimate life, 
which most would desire to hide from all eyes, for mere amuse- 
ment. For this reason it is desirable that the book should not 
have too wide a circulation, for much of it will be falsely inter- 
preted, as it can only be understood by doctors, and therefore 
should only be in their hands. If it can assist in the establish- 
ment of psychopathic hospitals wherein patients can be treated 
hospital, it will have accomplished 

R. N. 


are as nearly intelligence and 


in the care of the mentally ill. It 
institutions 
how evil 


is to be 


and cured as in a general) 


great good. 


Diseases of the Breast with Special Reference to Cancer. By 
Wituiam L. RopMan, M.D., LL. D., Professor of Surgery in 
the Medico-Chirurgical College of Philadelphia, Professor of 
Surgery in the Womans Medical College of Pennsylvania, etc. 
With 69 plates, of which 12 are in colors, and 42 other illus- 
trations. $4.00. (Philadelphia: P. Blakiston’s Son & Co., 
1908.) 

In the first 172 pages the anatomy and the various diseases of 
the breast are briefly discussed, while the last 208 pages are taken 
up with the consideration of carcinoma. It is to be noted that 
Halsted’s operation for cancer of the breast is not described 
among the others, although it is the one most frequently used, 
and, furthermore, is the original complete breast operation, and 
has been used by him as a routine measure since 1888. 
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Many authors are quoted throughout the book, but references to 
their original articles are few and far between. 

The illustrations are good, although we have seen many of 
them before in the journals of the last few years. 

There is little that is new or original in this treatise, which, 
on the whole, is quite superficial in its character, and practically 
nothing is added to the previous knowledge of diseases of the 


breast. 


Life Insurance and General Practice. By E. M. Brockbank, M. D., 
etc. (London: Henry Frowde, Hodder & Stoughton, 1908.) 
Oxford Medical Publications. 

This is an excellent manual] for practitioners who are exami 
ners of life insurance companies. Examinations made with the 
object of insuring lives require more than ordinary care and 
knowledge on the part of the doctor, who has oftentimes an ex- 
tremely difficult réle to play. In addition to the power of making 
a careful physical examination, the examiner must have the 
ability to look ahead, and weigh the chances of the probable dura- 
tion of life of the applicant—no easy task oftentimes. He has 
rules to guide him, but, as is frequently said, rules are made to be 
broken, and he must know when he can do this with safety to 
the company for whom he is examiner, and with advantage to 
the proposer, the person insuring his or her life. Dr. Brockbank 
has divided his manual into two sections: Ist. The Medical 
Examination of an Applicant for Insurance; 2d. Impaired lives. 
Such a division necessarily involves a certain amount of repe- 
tition, but, on the whole, is a satisfactory manner of dealing with 
the subject of life insurance. The insuring of “ impaired” lives 
is to-day one of the most important and difficult parts of life 
insurance work. A few years ago “impaired” lives were not 
accepted by most companies, but to-day only a few companies still 
refuse to accept these lives on some plan. The studies of risks 
have been many, and as a result many more lives more or less 
impaired can be safely accepted than heretofore. This is an 
immense advantage to the applicant, and it is by this liberality 
that the American companies have gone ahead with such strides. 
The meetings of insurance examiners both at home and abroad 
have brought about a better understanding of “risks” of all na- 
tures, and to-day there is a well-marked tendency on the part of 
almost all companies to accept all applicants who have at least a 
fair probability of, say, 10 years’ life on some plan. The plan 
may be costly to the applicant, but it at least gives him a chance 
to insure himself if he so desires. Insurance for a healthy life 
for a limit of 10 years is expensive, so that for an impaired life 
it is still more so, but there are always some who are willing to 
pay the increased rates, and the rates for almost all classes and 
ages is diminishing. Dr. Brockbank’s work can be recommended 
as a safe and reliable guide to all examiners of life insurance com- 
panies, and it will help them over many of the difficulties of their 
work. It is only to be wished that he had added a chapter on the 
relation of doctor and agent, and one on frauds, both important 
features in this branch of medicine. R. N. 


Treatment of Internal Diseases, for Physicians and Students. 
By Dr. Norsert OrTNer, of the University of Vienna. Edited 
by NATHANIEL BowpircH Porrer, M.D., etc. Translated by 
Freperic H. Bartiterr, M.D. (Philadelphia and London: 
J. B. Lippincott Company, 1908.) 


This volume, devoted to the treatment of internal diseases, will, 
we believe, prove a disappointment to American readers. As the 
editor remarks in his preface, “the profusion of prescriptions 
and the author’s apparently perfect trust in so many drugs” is 
disappointing, and may prove, for the beginner at least, a source 
of considerable difficulty. Much of the text is excellent, but one 
8 Constantly struck with the overemphasis of the drug treatment, 
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often to the neglect of simple but equally or more important hy- 
gienic measures. 

It is gratifying to find only surgical treatment of gastric car 
cinoma discussed, emphasis being laid on the importance of early 
diagnosis, while the medical treatment which follows is solely 
for inoperable cases. The author’s experience with the surgical 
treatment of exophthalmic goiter does not coincide with the re- 
sults obtained in the clinics of the most skilled American and 
European surgeons. The treatment of pernicious anemia is sur 
prisingly poor; arsenic is warmly recommended and transfusions 
of blood are said to be beneficial, though the author admits that 
in only two instances has he seen benefit derived from this pro- 
cedure—and in both instances the patients were suffering from 
secondary anwmia. No reference is made to the value of rest in 
bed, fresh air, sunshine, etc. 

Many valuable additions to the text have been made by the 
editor, but despite these the volume is not one which we feel 
should be recommended. 


Abel's Laboratory Handbook of Bacteriology. Translated from 
the tenth German edition. By M. H. Gorpvon, M. D., ete. With 
additions by Dr. A. C. Houston, Dr. T. J. Horper, and the 
Translator. Price, $1.50. (London: Henry Frowde, and 
Hodder & Stoughton, 1907.) Oxford Medical Publications. 


The 10th edition of Abel’s well-known book on bacteriological 
technique has been much enlarged and improved by the trans- 
lator, M. H. Gordon, assisted by A. C. Houston and T. J. Horder 
It contains clear, simple descriptions of the standard methods em 
ployed in bacteriology and can be heartily recommended to stu- 
dents as a convenient laboratory guide. Section XI, by Houston, 
is devoted especially to the consideration of the bacteriological 
examination of water, milk, shell-fish, etc., and is an important 
addition to the original, likely to prove of great service to stu- 
dents of sanitary bacteriology. 


Atlas and Text-Book of Human Anatomy. Volume III—Complet- 
ing the work. By Prof. J. Sosorra, of Wurzburg. Edited, 
with additions, by J. PLayrark McMurricn, A. M., Ph. D., 
Professor of Anatomy at the University of Toronto, Canada. 
Quarto of 342 pages, containing 297 illustrations, mostly all 
in colors. Cloth, $6.00. (Philadelphia and London: W. B. 
Saunders Company, 1907.) 


Volume III, Vascular System, Nerves, and Sense Organs, the 
last of the publication, proves a worthy successor of the two 
which have preceded it. 

The illustrations, as in the former volumes, are realistic, and 
have lost nothing from the fact that the vessels and nerves appear, 
as in the subject, depicted together, though at times the vast 
amount of detail has led to unavoidable transposition of names, 
é. g., on page 85, Fig. 588, left subclavian artery should read 
vein, and minor mistakes in letters, which the student will dis- 
cover for himself. 

The effort to emphasize the collateral circulation deserves spe- 
cial mention, even though it is at times diagrammatic; it is a 
great aid to the memory to realize through the picture the mechan- 
ism of this important provision in nature. 

The minute detail of the lymphatic system is well worth par- 
ticular attention, as that system is usually neglected by the 
average student, through the necessarily limited supply of mate- 
rial, and the apparently unimportant position of the system in 
minor surgery. 

The nervous system and the eye and ear receive generous con- 
sideration, and by a series of really exquisite plates, these intri- 
cate organs are presented in a comprehensive way. 

As before said, a review cannot do justice to this publication. 

On page 125, fourth line from the top fine should read find. 
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Diagnostics of the Diseases of Children. By Le Granp Kerr, 
M.D. Cloth, $5.00. 542 pages with illustrations. (Philadel- 
phia: W. B. Saunders Company, 1907.) 

The subject of exact diagnosis has been attracting more atten- 
tion of recent years than ever before, and this book is an effort 
to bring into one volume the numerous facts which relate to the 
diagnosis of disease in infants and children. It is'a book which 
is much needed by the general practitioner and by others who 
have to do with children. It gives a thorough resumé of the 
methods of examination, as well as short accounts of the signifi- 
cance of various symptoms and of the more important diseases. 
It contains a number of original illustrations, and taken alto- 
gether should prove a very useful addition to any library. The 
publishers have done their part of the work well with the excep- 
tion that the book is printed on very heavy paper which makes it 
larger and heavier than necessary. 


American Practice of Surgery. Editors, Joserpu D. Bryant, M. D., 
LL. D.; Atpert A. Buck, M. D., of New York City. Complete 
in eight volumes. Profusely illustrated. Volume IV. (New 
York: William Wood «& Co., 1908.) 

In this volume the part on diseases and injuries of joints is 
concluded, and Parts 14 and 15 on operative surgery and ortho- 
pedic surgery complete the volume. The contributors are all men 
well known in the profession. It would seem more natural if in 
such a practice of surgery the part on operative surgery had been 
in the first volume, and it is a pity that parts are divided so as 
to appear in successive volumes. The work is, as stated, pro- 
fusely illustrated, and as a result over-illustrated, but the quality 
of the illustrations is in large measure excellent. For the sur- 
geons—the country practitioners—who are called upon to perform 
all sorts of operations and who have not the opportunity to see 
them constantly performed in the large cities by the most skilled 
operators, this system will prove serviceable, as it is full of detail. 
But a man will never become a skilful surgeon from reading any 
system of surgery—he must either be born with certain natural 
gifts or have the chance to practice surgery largely—so that it is 
doubtful how valuable such a system as the present one is, as 
the country practitioner had better operate only in emergency 
cases, and not be induced to do difficult operations, by the appar- 
ent simplicity of a picture and book description. This “ Prac- 
tice” can be safely recommended to all who can afford its pur- 
chase, for it is a useful and excellent guide. R. N, 


A Practical Guide to the Examination of the Ear. By SELDEN 
Spencer, A. B., M.D. With an introductory chapter by H. N. 
Spencer, M.D., LL.D. 12 mo. 66 pages. (St. Louis: C. V. 
Mosby Medical Book Publishing Company, 1908.) 

This little book is of an unusual character, purporting merely 
to present an outline sketch of the course in otology as it should 
be pursued by the undergraduate medical student. It points out 
briefly the methods of procedure in making aural examinations 
and suggests the points of practical importance in the study of 
the diseases affecting different portions of the organ. Several 
good and useful illustrations of the tympanic membrane and 
cavity are presented. H. O. R. 


Burdett’s Hospital and Charities, 1908. Being the Year Book of 
Philanthropy and the Hospital Annual. By Sir Henry Bur- 
perr, K.C.B., ete. Price 7/6 net. (London: The Scientific 
Press, Limited.) 

Sir Henry Burdett’s Annual has long been known and much 
appreciated by all interested in hospital administration. No one 
else has devoted so much time and study to all parts of this work, 
and his ability has been universally recognized. The volume 


grows in size annually and shows an immense amount of pains- 





taking labor and industry in the compiling of numerous valuable 
tables. All administrative officers of hospitals owe him a deep 
debt of gratitude for his toil and efforts, which have brought about 
many much needed and important reforms in hospital government. 
In addition to the tables which appear annually in this volume, 
there are several short papers, which, though applying more es. 
pecially to conditions existing in English hospitals, are neverthe- 
less worth study in relation to American hospitals. A similar 
volume for the United States and Canada would be most service. 
able, and it is to be hoped that before long some one may be will- 
ing to undertake this burdensome task, which has little recom. 
pense, except the personal satisfaction which comes from doing a 
tedious piece of work well. R. N. 


Medical Gynecology. By Howarp A. Ketty, M.D., ete. 8vo. 662 
pp. 163 illustrations. (New York: Appleton, 1908.) 

In this work Dr. Kelly has, with the assistance of several col- 
leagues and members of his staff, presented very fully those 
phases of gynecological practice which come within the scope of 
the general practitioner. The subjects of hygiene and prophy- 
laxis are most carefully considered, and these chapters must 
prove specially valuable to those who have the care of growing 
girls and young women. 

Diagnosis is presented very clearly, and it is here particularly 
that the admirable drawings by Messrs. Broédel and Horn are of 
the greatest value, supplementing and making clear what the 
most careful description leaves indistinct and confusing to one 
not specially trained in this field. 

Dr. Barker contributes an excellent chapter on the functional 
nervous diseases met with by the gynecologist which fills a place 
hitherto rather neglected by the authors of text-books in this 
branch of surgery. 

The venereal infections are handled very broadly, and tie im- 
portant questions as to marriage, heredity, and sterility carefully 
considered. 

Treatment is given a large share of consideration, and al] the 
modern methods of mechanical and electric therapy are brought 
to bear as well as the best of the old and new in drug treatment. 

Altogether the book is a very acceptable addition to the work- 
ing library of the physician and student. tT. R. Be 


International Clinics. Vol. I. 18th series. 1908. (J. B. Lippin- 
cott Company, 1908.) 

In addition to the usual number of papers, 19 in number, in 
this volume, on treatment, medicine, surgery, gynecology, neu- 
rology, and pathology, there are three long reviews on the “ Prog- 
ress of Medicine During 1907.” The first of these is on “ Treat- 
ment,” by Dr. A. A. Stevens; the second on “ Medicine,” by Drs. 
D. L. Edsall and V. Nesbet, and the third on “ Surgery,” by Dr. 
J. C. Bloodgood. The latter covers 50 pages, while the two other 
demand only about 30 each. It is doubtful, however, whether any 
fair estimate of the real progress in these branches could be 
drawn from these figures, but it is fair to state that to the general 
practitioner, the yearly advances in surgery are more apparent 
than those in medicine. The volume does not fall behind its 
predecessors in general interest—it contains various timely arti- 
cles written by well-known men, and is abundantly illustrated. 

R. N. 


An Aid to Materia Medica. By Rosperr H. M. Dawsarn, M. D., ete. 
Fourth edition, revised and enlarged by Epen V. DELPHEY, 
M.D. Price, $1.75. (New York: The Macmillan Company, 
1908.) 

This small volume is one of the best of its kind that we have 
seen. It is intended solely for those preparing for examinations 
and for physicians for quick reference. The text has been revised 
to conform with the recent edition of the pharmacopeia. Perhaps 
the best part of the book is the preface, in which the author gives 
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wholesome advice. We quote the following: “ The 


some very 
after 27 years as a physician, finds himself using 


writer, however 
a very limited range of drugs and believes it would be the part 
of wisdom for physicians to drop many which they are now using, 
to get thoroughly acquainted with a few drugs and not change to 
a new or much-lauded drug until he finds an indication which the 


old one fails to meet.” 
Yedical Lectures and Aphorisms. By Samuet Ger, M.D., F. R. 


(London: Henry Frowde, and Hodder & Stoughton, 
Vedical Publications. 


Cc. P., ete. 
1908.) Oxford 


This little now in its third edition, well 
deserves the popularity it has attained. The essays are delight- 
fully written and are teeming with clinical wisdom, the result of 
the author’s long experience in hospital and private practice. No 
one essay can be singled out for commendation, they are all so 
One’s only regret in reading this volume is that it is not 
The aphorisms are for the most part well-known clinical 


volume of lectures, 


good. 
larger 
facts and are well chosen. 

Dr. Gee’s work cannot be too highly recommended, we feel. The 
physician who reads it will be likely to be entertained as well as 
instructed. 


The Animal Mind. A Text-Book of Comparative Psychology. By 

MarGArET FLoy WAsHBURN, Associate Professor of Philosophy 
Cloth. 333 pp. Price, $1.60 net. 
1908.) 


in Vassar College. S8vo. 
(New York: Macmillan, 

This work is the second volume in The Animal Behavior Series, 
recently inaugurated with the publication of Yerkes’ “ Dancing 
Mouse.” In the present work, the author sums up what is known 
concerning the neural and mental manifestations in the so-called 
lower animals, “as deduced from experimental evidence.” The 
matter is considered from the standpoint of comparative rather 
than genetic psychology, and makes readily accessible a mass of 
scattered material which has been accumulating in a new, most 
difficult, and most important field of investigation. 

The crux in animal psychology is the phenomenon of 
sciousness. The author refutes the argument of those who would 
limit this quality to human beings, and shows also the fallacy 
observers who seek to establish definite 


con- 


committed by certain 
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criteria which shall make it possible to draw a line between ani- 
mals with mind and those without, constantly taking account, 
however, of the dangers of the psychologists’ fallacy. “ We know 
not when consciousness begins in the animal world. We know 
where it surely resides—in ourselves; we know where it exists 
beyond a reasonable doubt—in animals of structure re- 
sembling ours which rapidly adapt themselves to the lessons of 
experience. Beyond this point, for all we know, it may exist in 
simpler and simpler forms, until we reach the very lowest of 
living beings.” 

The author discusses in order the various sensory discrimina- 
tions, space perception, habit, memory, and attention, beginning 
in each case with the lowest animals and tracing analogous quali- 
ties through the ascending scale, in so far as the experimental 
method has hitherto supplied evidence. 

The bibliography contains a list of 476 works, and the fact that 
only about 15 per cent of these appeared previous to 1890, indi- 
cates the great activity in comparative psychology which recent 
years have witnessed. 

In general make-up the book is satisfactory. 


those 


FARRAR. 


By G. T. WRENcH, 
Stoughton, 


Rotunda Midwifery for Nurses and Midwives. 
M.D. (London: Henry Frowde, and Hodder & 
1908.) Oxford Medical Publications. 


As the author states in his preface, the average nurse or mid- 
wife has difficulty in understanding the manuals provided for 
her. On this account he has endeavored to produce a book 
which shall embrace the essentials in midwifery, but in such 
language as to be intelligible to all, therefore he has used as few 
technical terms as possible, and where these are necessary, their 
derivation and definition is clearly given. 

The book is based on the method of teaching midwifery at the 
Rotunda Hospital and is made to conform to the requirements of 
the Central Midwifery Board of England. 

On the whole, the arrangement and mode of treating the sub- 
ject is good; this is especially true in regard to the advice given 
for the recognition of abnormalities and the necessity of obtain- 
ing medical assistance in such cases. 

For the beginner in the study of obstetrics this book should be 
quite useful. 
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